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There is no operation in the mill 
as neglected as purification, and un- 
wisely so. Study it very closely, for 
good purification is indeed essential 
to good milling. 

For 
distinct 


there has been a 
need to associate the func- 
tions of milling with the complete 
process rather than with individual 
machines. A tendency seems to be 
developing to evaluate an operation 
on the basis of the make of machine 
used or on the type of accessories 
applied. 

This developing tendency seems to 
be especially present in certain mill- 
ing fundamentals. Grinding is associ- 
ated more and more with what kind 
of roller mill is used, whether feed- 
ers have variable speed, and auto- 
matic throw-out devices. Purification 
tends to be appraised on the brand 
of machine used, whether it has one 
or more sieves, made of wood or 
metal, or if the machine is equipped 
with a cyclone or filter. Sifting, too, 
is appraised on a lot of factors other 
than whether the separations pro- 
duced are right for the milling 
process. 

This type of appraisal and evalu- 
ation is essential. The decisions to 
replace equipment or to create new 
models of equipment must necessarily 
be based on all these factors. 


some time 


However, appraisal of milling de- 
velopments and techniques are in- 
complete if the manner in which ma- 
chines are applied process-wise is 
not appraised in detail. The newest 
and best machine cannot contribute 
its part to the process unless prop- 
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erly applied and supported by other 
operations. 

Therein lies a hazard to the mill- 
er. If he permits himself to appraise 
an operation, without due consider- 
ation of the process and principles 
of operation, he is likely to conclude 
he can do nothing without new ma- 
chines. 

He may not actually do all he can 
with what he has. He may not se- 
lect the besh machines for his proc- 
ess when that time comes. 


Put Thought Into It 

Consider purification in this light: 
Machine builders will supply more 
and more improved machines as de- 
mands present themselves, and de- 
tails of engineering and installation 
will be resolved by examination of 
the individual machine's requirement. 
However, the miller, in his planning 
machines into the process or in main- 
taining the process, controls the abil- 


ity of the machine to pay off in 
improved results. 
So, put a little milling thought 


into the matter of purification. 

The function of the air purifier 
is to provide as pure a middling to 
the gradual reduction system as is 
practical. A secondary function of 
the purifier is to further grade the 
particles to the advantage of the 
roller mill for further reduction in 
particle size 

This definition of the function of 
the purifier applies whether the ma- 
chine proper is of the latest develop- 


ment or is one that has been oper- 
ated for the past couple of gen- 
erations 


The second fact of purification is 
that it remains simply a separation 
between the pure and impure mate- 
rial. The principle used in accom- 
plishing that separation, or any sepa- 
ration for that matter, is or should 
be based upon the greatest dissimi- 
larity of the pure and impure. 

On this basis, the newest of puri- 
fiers represents only refinement—not 
revolution. Basic principles of sepa- 
ration are unchanged. Yet, the new 
machines represent refinement to a 
significant degree. 

Still, no matter how high the de- 
gree of refinement, the secret of 
making a machine pay off is in us- 
ing it right. This means proper un- 
derstanding of its place in processing 
must go into application. Proper op- 
eration must be continued after it 
has been applied. 

So, with this as a basis for con- 
sideration of purification, the ap- 
proach to improved purification re- 
mains basically the same whether 
new machines are installed or old 
systems renovated. 


Requirements 


What, then, are the requirements 
of good purification? 


1. Good Breaking. Break rolls 
must be in good condition. They 
must produce a maximum release 


through scalps with a minimum pro- 
duction of fines. The type of corru- 
gation is important. Spiral is im- 
portant. But most important of all 
is that the right number of corru- 


gations in good condition are work- 
ing on the break stocks. 
improve 


Want to your purifica- 
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tion? Look at your breaks. 

2. Good Bolting. Bolters supply- 
ing graded stocks to the purifiers 
must be operating correctly. They 
must be properly engineered to their 
load so that stocks are well bolted. 
Sieves must be in good condition, 
clothing must be intact. If condensa- 
tion is present, the problem must be 
solved. 

Floury grading from the breaks 
to purifiers represents a loss to dust 
collectors, thence to feed or a lower 
grade of flour. Besides, the purifier 
proper is handicapped due to im- 
proper feed material. 

Want to improve your purification ? 
Look at your break and grading 
sifters. 

8. Good Classifications. Accurate 
classifications are a must for good 
purification. Many classification fac- 
tors can affect ability to do a job on 
the purifiers. The “substitute” cloth 
put on when an emergency arises 
(“go ahead and use that 68 wire, 
we'll change it out next week when 
our 75 wires get here’); grinding 
balance among the breaks supplying 
the purifiers; selection of clothing 
sizes; splits to sifters—-all these 
things affect major purifier classi- 
fications. 

Want to improve your purification ? 
Take a good, close look at your clas- 
sifications. 

4. Balance. Mill balance is an ob- 
scure thing to describe. Still, it is 
most important to acceptable puri- 
fication. Mill balance is the combina- 
tion of machine arrangement, ma- 
chine settings, machine condition, 


(Continued on page 2la) 
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VC Inspections Mean Better Bags for You 








Final inspection of sewn-valve 
bags. Specially-trained inspec- 
tors examine bag before 
it moves to the machine. 


@ Inspection of newly tubed bags 
just before bottoming operation. 
Careful inspections mean better 
bags for you. 


Inspection of finished pasted > 
bags. Because these pasted clo- 
sures must stand great weight 
and shock, special care is taken 
to see that all surfaces are abso- 
lutely bonded. 
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EVERY STEP in the manufacture of V-C Multiwall Bags 
is controlled by a system of rigid inspections. Operators are 
specially trained to watch for the slightest imperfections. It 
will pay you to put V-C’s bag-making experience and skill 
to work on your packaging problems. Write for full infor- 
mation about better-built V-C Multiwall Bags, or discuss 
your bag requirements with a V-C representative. 
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PART I 


A chemical leavening system may 
be defined as a composition of matter 
which, when contained in a batter 
or dough, is capable, under proper 
conditions of moisture content and 
temperature, of releasing a gas. The 
gas, Via expansion, serves to increase 
the volume of the entire mixture, thus 
resulting in a porous baked product. 

The gas most commonly used to ac- 
complish the desired expansion of 
batter or dough is carbon dioxide. Al- 
though other gases, such as ammonia, 
nitric oxide, oxygen, air, steam and 
nitrogen have been used, their appli- 
cation has found only limited accept- 
ance. 

Generally, a leavening system is 
composed of three types of materials: 
(1) a carrier of carbon dioxide, (2) a 
leavening acid, and (3) a diluent or 
filler. 

The carrier of carbon dioxide most 
frequently used is a metal carbonate 
or bicarbonate salt, the most impor- 
tant of which is sodium bicarbonate 
(soda, bicarbonate of soda), NaHCO. 
Other carbon dioxide carriers are 
acetone dicarboxylic acid, ammonium 
carbamate, ammonium _ carbonate, 
ammonium bicarbonate, and other 
metal hydrogen bicarbonates. 

Since practically all chemical leav- 
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ening systems contain sodium bicar- 
bonate, the discussion here will be 
centered about this carrier of carbon 
dioxide. 
The release of carbon dioxide from 
a carrier can be accomplished either 
by heating and/or by reaction with 
acids. The loss of carbon dioxide from 
carriers via the thermal decompo- 
sition route can be represented by 
the following equations: 
NH,.HCO, + heat ~ NH; + H,O + CO,1 
2NaHCO,+heat— Na:CO,+H,0+CO,T 
The reactions resulting in the re- 
lease of carbon dioxide by action of 
leavening acids on carbon dioxide 
carriers are discussed below. In the 
case of soda, a high temperature is 
needed for thermal decomposition, 
so that little, if any, of the carbon di- 
oxide is released by the thermal step, 
but rather by the reaction with acid. 
The leavening acid portion of chem- 
ical leavening systems serves to ini- 
tiate and sustain the release of car- 
bon dioxide gas from a carbon diox- 
ide carrier. Metal carbonates and 
metal bicarbonates, when brought in- 
to contact with an acid in an aqueous 
or moist medium, will give carbon di- 
oxide as follows: 
M.CO; + 2HX = 2MX + H,O + CO,f 
MHCO, + HX = MX + HO + CO, fT 
Leavening Acids — Some of the 
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more important leavening acids which 
are in commercial use today are: 
Chemical Chemical Letter 


name formula abbrey 
Monocalcium 

Phosphate 

Monohydrat« Ca(HyPO,). H,0 MCP-H,O 
Monocalcium 

Phosphate 

Anhydrous CacHyPO,4)>» MCP 
Sodium Acid 

Pyrophosphate Na,H,y P.O; SAPP 
Sodium Alumi 

num Sulfate Na,804°Al,(80,4), SAS 


Potassium 
Acid Tartrate 


KHO,H,yO, —_—— 

It should be noted that the com- 
pounds listed above are not usually 
considered acids in the normal chemi- 
cal sense of the word. These mate- 
rials are actuaily metal salts of part- 
ly neutralized acids (acid salts), as 
in the case of monocalcium phos- 
phate, potassium acid tartrate, and 
sodium acid pyrophosphate, or are 
materials which react with water to 
liberate acids, as in the case of so- 
dium aluminum sulfate: 

Na.SO,vAl (SO,); + 6H,O = 
NaSO, + AlO,°3H,O + 3H,SO, 
Liquid acidic materials, such as 

phosphoric acid (H;PO,) and sulfuric 
acid (H,SO,), ete., are not acceptable 
as leavening acids because of the diffi- 
culties involved in incorporating the 
liquid phase into the system. Fur- 
ther, such materials (strong mineral 
acids) are much too reactive toward 
carbon dioxide carriers. This high re- 
activity would result in a leavening 
system which would lose its carbon 
dioxide content almost immediately 
after preparation. 


3a 


Organic acids and their derivatives, 


such as tartaric acid and glucono- 
delta-lactone, have been used as 
leavening acids. These materials, 


however, when employed in chemical 
leavening systems are almost always 
utilized in combination with one of 
the five major acids listed above. 
Leavening acids may be classified 
into two general categories. The first 
are called “fast acting,” since they 
react with a carbon dioxide carrier 
; soon as liquid (water or milk) is 





EDITOR’S NOTE: This is the first 
of two articles on chemical leavening 
systems. The second part of this ex- 
planation of the chemistry of leaven- 
ing will appear next month, Dr. Van 
Wazer is assistant director of re- 
search for the Monsanto Chemical 
Co.’s inorganic chemicals division. He 
also is in charge of the food tech- 
nology laboratory operated by the 
division at Dayton, Ohio. He is recog- 
nized as an authority in rheology and 
is the author of many papers on that 
subject as well as on phosphates. Dr. 
Arvan is a group leader in the re- 
search department of the inorganic 
chemicals division at Dayton. He has 
done considerable research in the food 
field and is the author of several pre- 
vious papers on the subject of phos- 
phates. 





added to the dough mixture and con- 
sequently prematurely liberate a 
large portion of the available carbon 
dioxide. The other class embodies 
the “slow-acting” acids, which liber- 
ate most of the available gas in the 
dough during the heating period. 
Larger and lighter baked goods are 
obtained when “slow-acting” leaven- 
ing acids are used. 

Rate of Reaction—The rate of re- 
action of a leavening acid is defined 
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GOLDEN ANCHOR BOLTING CLOTH 


A silk bolting cloth unsurpassed as to durability, accuracy of weave, 
sifting performance and all other properties required of « reliable bolt- 


DURASET 


The new synthetic fiber bolting cloth. Made of synthetic fibers spec- 
ially developed for the manufacture of bolting cloth. No plein weave 
but leno weave which ensures firm and non-shifting meshes. 
vantages: greater durability, more precise sifting combined with e larger 
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STEPHEN THURLOW CO., 2405 1lith Ave. S. W., Seattle 4, Wash. 
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conveying system with 


the minimum lift 


The ‘Pneu-Flow’ system pipes stocks 
directly from the hopper straight up through 
the top of the rollermill. 


No part of the ‘Pneu-Flow’ system is below 
the rollermill which can be set in the 
basement — thus saving a complete floor. 


Choke-proof, without auxiliary mechanism, 
the ‘Pneu-Flow’ system cannot deposit 
\ stock on the floor. 


\ The ‘Pneu-Flow’ minimum-lift system 
reduces power consumption compared with 
conventional design. 





Write for complete details today to: 
THOMAS ROBINSON AND SON LIMITED 
ROCHDALE « ENGLAND 
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Canadian Representatives: Kipp Kelly Limited, 68 Higgins Avenue, Winnipeg 
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as the rate at which carbon dioxide 
is evolved over a period of time when 
a given amount of acid leavening re- 
acts with a fixed amount of sodium 
bicarbonate in a dough mixture un- 
der specified conditions. 

In determining rates of reaction, a 
special apparatus’ is used which con- 
sists essentially of (1) a small reac- 
tion vessel or bomb equipped with a 
mechanical stirrer; (2) a water bath 
maintained at a constant tempera- 
ture; and (3) a gasometer connected 
to the bomb for measuring the vol- 
ume of carbon dioxide evolved. 

Operation of the apparatus consists 
of (1) placing weighed amounts of 
flour, salt, skim milk, shortening, soda 
and leavening acid in the bomb; (2) 
connecting the bomb to the reaction 
rate equipment; (3) admitting the 
proper amount of water to the bomb; 
and (4) reading the gasometer for 
volume of carbon dioxide evolved 
after various lengths of time. 

The volume of carbon dioxide 
evolved is expressed as percentages 
by weight of the amount theoretically 
available from the soda. The percent- 
ages of carbon dioxide may be plotted 
as a function of time, which gives a 
curve characteristic of the particular 
leavening acid tested. Curves char- 
acteristic of the more common mate- 
rials are shown in the accompanying 
graph. It should be noted that tar- 
trate and MCP monohydrate have 





February 9, 1954 


steep curves; hence they exhibit rela- 
tively fast rates of reaction. By com- 
parison, slow-acting SAPP and SAS 
have slow rates of reaction. 

As it is not always convenient to 
talk in terms of curves, the rate of 
reaction of a material is frequently 
referred to for a stated reaction 
time. If the time is omitted, it is 
implied. Reaction rate ranges for 
several Monsanto leavening acid ma- 
terials at the usually stipulated re- 
action time are as follows: 


Rate of 
Reaction reaction 
time (% of 
Material (minutes) total CO,) 
SAPP-28 (slow 
acting) 8 26-29 
SAPP-40 (fast 
acting) Ss 


MCP-—anhydrous 





1” 2 

56-59 

5 64-69 
Ranges shown for rates of reaction 
apply to several variations in type 
of product. For instance, the range 
given for MCP monohydrate includes 
both the spray-dried and granular 
products. In addition to the differ- 
ences due to variations in the leav- 
ening agents themselves, it should be 
noted that the rate of reaction is not 
a precise measurement. Thus, it is not 
uncommon to obtain variations of as 
much as 2% of carbon dioxide on in- 
dividual samples of the same batch. 
Leavening Systems—The diluent in 
a chemical leavening system serves 
to separate the carbon dioxide car- 


MCP—monohydrate 
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costs with DAY 
BOLTED BINS 


DAY Bins permit 24-hour, 7-day 
] week production with packing 
during normal 40-hour week. 


They maintain product uniformi- 
ty for shipping and accurate con- 
trol over blending and packing. 


They give better aging, permit 
long, Continuous runs or immedi- 
ate packing for special orders. 


DAY Bins are built and shipped 
in easily-erected bolted sections. 
Your own maintenance men can 
make the installation. 
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Branch Plants in Buffalo, Ft. Worth and Welland, Ont. 








DAY BOLTED BINS (above) are ideal for bulk 
storage and bulk mixing of materials. They can 
be installed where other types won't fit and 
their capacity increased simply by adding 
bolted sections. If necessary they can be un- 
bolted and moved to new locations with only 
erection costs to consider. 





Photo shows bottom of hoppers on DAY Bins 
discharging into DAY Twin Screw Feeders. This 
feed mechanism ensures smooth handling and 
accurate blending. 


WRITE toDAY for money saving information on Bulk 
Materials Handling Equipment. Our long experience 
in the milling field is at your service. 


“te DAY 


822-3rd Ave. N. E., Minneapolis 13, Minn- 


IN CANADA: P, O. Box 7OE, Ft. William, Ont. 
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rier from the leavening acid in order 
to prevent premature reaction (and 
thus the liberation of carbon diox- 
ide) before the leavening mixture is 
incorporated into the moist dough 
and baked. The diluent further re- 
tards chemical reaction by coating 
the individual particles of the carbon 
dioxide carrier and/or the leavening 
acid. 

In addition to its role of preventing 
premature reaction by separating the 
reactants, the diluent may further 
serve as an equalizing or standardiz- 
ing agent. Thus, in baking powders 
it is added to each type of leavening 
system in such a quantity that given 
amounts of the diluted leavening sys- 
tem will yield specified amounts of 
carbon dioxide. If the quantity of car- 
bon dioxide generated by a definite 
weight of a baking powder were not 
somewhat standardized, there would 
be even greater difficulty encountered 
when one type of leavening system 
was substituted for another in a 
recipe than is now found by replacing 
a fast- with a slow-acting baking 
powder or vice versa. 

The most commonly used diluents 
or fillers are cornstarch and flour. In 
recent years, precipitated chalk (cal- 
cium carbonate) has found some ac- 
ceptance because of its low cost, even 
though it is not as efficient a separat- 
ing agent as cornstarch. The precipi- 
tated chalk, because of its relative 
chemical inertness, does not serve as 
a major source of carbon dioxide. 

When a small amount of diluent 
(starch) is used and the amount of 
carbon dioxide carrier plus leavening 
acid is present in the system in rela- 
tively high amounts (60-70% of the 
total), the mixture is known as “bak- 
ing powder,” which is only one of 
the several ingredients required to 
obtain a complete baking dough 

Self-Rising Flour, Mixes 

Following this scheme of classifica- 
tion one can say that, when wheat 
flour is used as the diluent, the re- 
sulting mixture is known as either 
a self-rising flour or a prepared mix.’ 
The concentration of the carbon diox- 
ide carrier plus the leavening acid in 
this type of system is quite low 
(2-5% of the total) as compared to 
a baking powder formulation. A self- 
rising flour is usually composed of the 
flour, salt, leavening acid, and car- 





Installing Leather 
Belts 


In forcing an endless leather belt 
over pulleys, avoid putting a crook in 
it. Belts, particularly those 6 in. and 
wider, should either be made endless 
on the job by means of clamps and 
slipped on after the center 
between pulleys has been 
temporarily shortened. 

Field splices of double ply belts are 
sometimes made in the same manner 
as those of single ply belts. This type 
of a splice is somewhat easier and 
less costly to make than the one gen- 
erally regarded as standard. While it 
is satisfactory for many jobs, it may 
result in a somewhat weaker and 
stiffer joint. 

Care should be taken to have the 
outside feather edge of the lap faced 
away from the direction in which the 
belt runs. This tends to protect the 
outside points of the lap if they 
should strike guards, guides or shift- 
ers. In addition, this arrangement 
keeps the lap from being opened by 
windage.—-From the Power Trans- 
mission Council, reprinted from Plant 
Engineering. 


rods or 
distance 





MILLING PRODUCTION SECTION 


bon dioxide carrier. The prepared 
mix, however, is a more complete 
baking mixture, containing all or 
nearly all of the necessary ingre- 
dients, such as fat, dried eggs, sugar, 
nonfat milk solids, etc. Usually, only 
water need be added to a prepared 
mix in order to achieve a complete 
dough ready for baking. 

It is important that the amounts 
of sodium bicarbonate and leavening 
acid used in the preparation of a 
baked product be in such proportions 
that after baking there remain little, 
if any, unchanged reactants in the 
finished product. In general, a baked 
product in which the proper balance 
of soda and leavening acid has been 


used, will give an essentially neutral 
(pH 6.5-7.5) reaction when slurried 
with water." 

An excess of soda over leavening acid 
will impart an alkaline reaction and 
also cause a yellowing of the normal- 
ly white interior of the finished prod- 
uct. An excess of phosphate leavening 
acid over soda will give an acidic 
product, with heavier cell walls and 
lighter crumb color. 

If the phosphate leavening acid is 
too coarse, it will form charred specks 
in the crust, indicating localized ex- 
cess of acid. This charring or blacken- 
ing is related to the flameproofing 
action of materials releasing phos- 
phorie acid.’ Acidic phosphates cata- 
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lyze the thermal decomposition of cel- 
lulose, so that a large amount of char 
and little gas are evolved. 

It was for the purpose of obtaining 
first-order approximations of the 
amount of soda to be used with va- 
rious leavening acids and also for the 
purpose of comparing and controlling 
the neutralizing (or carbon dioxide 
releasing) power of leavening acids 
that the concept of neutralizing value 
was developed. 

Neutralizing Value—The neutraliz- 
ing value of leavening acids may be 
defined as the parts by weight of so- 
dium bicarbonate from which 100 
parts by weight of leavening acid 
will release all available carbon diox- 
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Available now in 25-1b. steel pails 


Enrichment gives flour a potent sales plus at the 
point of purchase. To enrich flour, many quality 
control people in the milling industry prefer 
Merck Vitamin Mixtures for these reasons: 


1. Merck Vitamin Mixtures are uniformly light 


in color 


2. All enrichment ingredients are so finely divided 
and thoroughly mixed that uniform distribution 
can be attained in every pound of flour. 


3. Merck Vitamin Mixtures flow readily and feed 


easily in the usual mechanical feeders. 


Merck Vitamin Mixtures for Flour Enrichment 


First to Contain Thiamine Mononitrate 
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idaaia Buhler purifier 


FOR MORE 
CLEAN MIDDLINGS 


o Each aspiration chamber di- 
vided into six compartments 
with individual control of air 





volume 


eB Three superimposed sieves 
for grading and purifying 


& Automatic feeding device 


4] Throw and stock distribution 
adjustable 


5) New type Buhler Drive 





6] Oscillating collecting troughs. 


No worm conveyors 





eg All metal construction 


BUHLER BROTHERS, INC., v.s.. 
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408 SYNDICATE BUILDING, MINNEAPOLIS 2, MINNESOTA 


BUHLER BROTHERS (canaca) LTD. 


24 KING STREET WEST, TORONTO, ONTARIO 
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In addition to our roll corrugating and grinding 
service for the flour milling industry, the ‘Twin 
City Machine Co. also supplies new rolls, and 


we will be pleased to receive your inquiries. 


TWIN CITY MACHINE CO. 
New Rolls 
Minneapolis, Minn. 


Roll Corrugating and Grinding 
527 Second Avenue, S.E. 
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ide. The following example illustrates 
the neutralizing value concept: 
Reaction 
weights 188 84 
KHC,H,O,+ NaHCO 
KNaC.H.O,+H.0+CO, 
In this case, 188 units of potassium 


acid tartrate (cream of tartar) will 
completely release the carbon diox- 
ide from 84 units of sodium bicar- 


bonate Therefore, 100 units. of 
KHC,H,O, will completely release the 
carbon dioxide from 100/188 as much 
45 units. The “theoretical” 
neutralizing value of cream of tartar, 
therefore, is 45. 

In order to calculate 
cal neutralizing value of any leaven- 
ing acid, one must know all of the 
products and the quantitative extent 
of their formation, from the reaction 
between the soda and the leavening 
acid. Since such complete knowledge 
is not always available, and also be- 
the purity of the acid is 

known, experimental deter- 
minations of the neutralizing value 
carried out. Such methods, al- 
though highly empirical in nature, do 
serve to give results which can be 
correlated with actual baking 


soda, or 


the theoreti- 


cause 


always 


not 


are 


prac- 


tice. The experimental determination 
of the neutralizing value of a par- 
ticular leavening acid is also useful 
as a method of estimating the 


strengh and purity of the 
acid 


Experimental methods used for the 


leavening 
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determination of the neutralizing val- 
ues of monocalcium phosphates and 
sodium pyrophosphate are described 
in detail in the Cereal Laboratory 
Methods of the American Association 
of Cereal Chemists.’ In Monsanto 
practice three procedures are em- 
ployed for the experimental deter- 
mination of the neutralizing value of 
calcium phosphate leavening agents 
Test A consists of a simple titration 
of the leavening agent to a _ pink 
phenophthalein endpoint (about 
PH-8) with 0.1N NaOH. The solution 
resulting from test A is then boiled 
for one minute so as to discharge the 
pink color, and then the hot solution 
is again titrated with 0.1N NaOH to 
the pink endpoint. This is the B test, 
which is considered standard 
method for calcium phosphates, and 
is described in the above reference 
In the C test, an excess of NaOH is 
used, and the highly alkaline solu- 
tion is boiled for one minute before 
it is titrated, while hot, with 0.2N 
HCl to an endpoint consisting of a 
discharge of the pink phenophthalein 
color. In test A, monocalcium phos- 
phate is converted primarily to di- 
calcium phosphate, whereas the main 
product in tests B and C is hydroxy!- 
apatite. For this reason, about 12% 
less NaOH is used in test A than in 
the other two tests 

In the sodium acid pyro- 
phosphate leavening agents, the neu- 


as the 


case of 


l ‘ jad 
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AOM COMMITTEES—Members of three national committees of the Asso- 


MILLING 


ciation of Operative Millers met recently in Minneapolis to continue work on 
major projects of the association. Shown in the picture on the left are 
members of the education committee. Left to right are Jack W. Perkins, Gen- 
eral Mills, Inc., Minneapolis; Eugene Farrell, Kansas State College, Manhat- 


tan, chairman; 
Arthur Hibbs, 


Arlin Ward, 
International 


Pillsbury 
Milling Co., 


Mills, Inc., 
Minneapolis. 


Minneapolis, and 
The picture in 


the center shows members of the technical committee at work. Seated, left to 
right, are Dewey Robbins, Fisher Flouring Mills Co., Seattle; George Tesarek, 
Quaker Oats Co., St. Joseph, Mo., chairman; Lyle Mertz, General Mills, Inc., 
Buffalo; R. R. Brotherton, Bay State Milling Co., Winona, Minn.; George 8. O. 
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Smith, Flour Mills of America, Inc., Kansas City. Standing, left to right, are 
G. M. Kautz, Lauhoff Grain Co., Danville, IL; R. C. Bradford, Pillsbury Mills, 
Inc., Minneapolis; E. 8. Dybevick, International Milling Co., Minneapolis; Ben 
Blackburn, Fant Milling Co., Sherman, Texas; Fred Atkinson, Atkinson Mill- 
ing Co., Minneapolis. In the picture on the right are members of the sanitation 
committee, Left to right are Harold Goossens, Russell-Miller Milling Co., 
Minneapolis; D. A. Wilbur, Kansas State College, Manhattan; George Wagner, 
Pillsbury Mills, Inc., Minneapolis, chairman; William Schoenherr, Lauhoff 
Grain Co., Danville, U1.; Paul McSpadden, Commander-Larabee Milling Co., 
Minneapolis. These AOM committees meet three times a year and annually 
hold one of the meetings in Minneapolis. 





The Art of Good Feed Mixing 


By Archibald McClure 
Quaker Oats Co. 


of vitamins in the human diet 

was just wearing off, antibiotics 
was a word that stumped the spell- 
ing bee finalists, and the wonder 
drugs of today were fantasies. Chick- 
ens devoured four or more pounds of 
feed for every pound they gained; 
good egg layers produced perhaps 
180 eggs per year. 

Today with the new high energy 
broiler feeds, chickens require only 
2% to 3 lb. feed per pound of gain, 
and good layers produce up to 240 
eggs per year. Preventive drugs in 
mixed feed diets now help to control 
diseases before they develop instead 
of waiting to cure them after an 
outbreak. Pigs eat less feed and gain 
much faster. The story is the same 
with beef cattle and dairy herds. 

There are many answers for these 
astounding results. The key to it is 
the emphasis that all the people con- 
cerned have put on the subject of 
feed in the past 15 years. A recent 
cartoon typifies this emphasis very 
clearly. Two women are pictured 
looking over a huge baby food dis- 
play in a grocery store, with a ban- 
ner announcing that the baby food is 
now “mineral-enriched.” One lady 
says, “I’m sure glad they’re finally 
making enough of those drugs they’ve 
been feeding the cows that they can 
give some to the children.” 

Research and sales, both of chem- 
ical companies and food concerns, 
have accomplished a tremendous job 
in increasing the efficiency of live- 
stock's food-producing machinery and 
educating the farmer in better meth- 
ods of controlling this machinery. 

The middle man between the de- 
velopers of these new feeds and in- 
gredients and the consumers is the 
feed miller. He has had to adapt 
antiquated flows, machinery and at- 
titudes to a flexible, fast-moving, 
critically-controlled production sys- 
tem. Both the miller and the machin- 
ery suppliers have done an outstand- 
ing job in the meeting of these new 
challenges. 

Putting Materials Together 

Basically, the art of good feed mix- 
ing is the exact reverse of the rest 
of the milling processes. It is a prob- 
lem of putting materials together 
rather than extracting products from 
other materials. Flows, problems and 
equipment are similar to those in 
flour, corn and soybean mills, the 
by-products of which constitute the 
major components of mixed feeds. 


Pier sites years ago, the novelty 


In feed milling, however, first con- 
sideration is always given to the 
effect of any process on how the 
finished product is mixed. In flour 
and corn milling, the main consid- 
eration is to extract as much flour 
and meal as possible on a yield basis 
and maintain the quality required. In 
feed milling, the miller strives to con- 
trol the use of all the ingredients 
so as to blend them together uni- 
formly and meet the analysis guar- 
antee, at the same time using the 
minimum necessary amount of the 
high-priced materials. 

A second basic consideration in 
feed milling is the necessity for 
flexibility. In general the more com- 
petitive companies today with com- 
plete lines of products have from 40 
to 60 different feeds packaged in 80 
to 150 different packings. It is quite 
remarkable that the salesmen man- 
age to keep up with such a line, con- 
sidering the many changes as new 
developments occur. Even the miller 
has to think fast to be sure he is 
up-to-date on all the feeds himself. 

To make these feeds requires from 
40 to 50 different ingredients and 
from 5 to 15 various chemicals—any 
or all of which have recently been 
changing as rapidly as the feed for- 
mulas. Not only must the miller anti- 
cipate his requirements of each of 
these ingredients from week to week, 
but he must be thoroughly acquaint- 
ed with the appearance, texture, han- 
dling qualities and feeding import- 
ance of each. He must know when 
you can and when you can’t change 
an ingredient. Chickens eat by color. 
A change from a dark to a light 
gluten or alfalfa in a feed might 
cause a flock to stop eating. Various 
grades of grains must be milled sep- 
arately or blended. Some grains are 
ground on several size screens, then 
binned and used separately. An un- 
derstanding of each ingredient is 
essential to insure uniform, well- 
mixed feed. 

Scheduling is usually on a day-to- 
day basis with over-all purchasing 
and production planning geared to 
monthly or weekly sales estimates. 
Generally the miller will not know 
until noon what he is expected to 
make the next day. Because ingredi- 
ent prices can vary so rapidly and 
to such extremes, floor stocks of in- 
gredients and finished feeds should 
be kept to a minimum. Most of the 
feed miller’s materials can not be 
hedged as completely as in a corn 
or flour mill. 


It is, therefore, necessary to make 
20 to 25 different feeds every day 
on the mixing lines. When you con- 
sider each change involves from 10 
to 25 different ingredients, the need 
for close control is readily appar- 
ent. Human error in properly adjust- 
ing any of 300 to 500 feeder settings 
a day is extremely easy. As a result, 
much emphasis has been placed on 
proper control of feeders. 

You are undoubtedly familiar with 
the general operations of a feed mill, 
but it might be worthwhile to review 
briefly what happens on one of these 
feed changes. Let’s assume we are 
making a chicken feed on a mixing 
line and we want to change to a 
dairy feed. It is essential in this 
particular change we are discussing 
that some of the drugs and certain 
of the ingredients of the chicken 
feed do not get into the dairy feed, 
because the drugs might kill some 
of the essential rumen bacteria in 
the cow or the smell of some in- 
gredient might keep the cow from 
eating the feed and throw it off 
production. 

There are two main types of feed 
mixing systems: (1) The continuous, 
where all the feeders run into a 
mixing conveyor, and (2) the batch 
system, where the proper amount of 
each ingredient is weighed into a 
tank and then mixed in batches. 

A continuous mixing line will have 
from 15 to 30 feeders for the prin- 
cipal ingredients, depending on the 
formulas and number of bins allocat- 
ed at a plant for each ingredient, 
and from one to 10 feeders for chem- 
icals. Most lines will run between 
15 and 30 tons per hour depending on 
the size and design of the plant. The 
basic problem in making a change 
is to start with the first feeder on 
the line and walk down the mixing 
line at the same rate as the feed 
is moving through the system, chang- 
ing the feeder settings or cutting 
feeders in or out as the formula 
specifies. If the feeder man adjusts 
the feeders at the proper rate, there 
will be a minimum of mixture of 
the old feed and the new feed which 
must be “set back” by the packer 
man until the new feed has reached 
the packer. The man must also ad- 
just each feeder properly and cut 
in the proper ones so that the new 
feed will meet requirements 

Most mills have quality control 
men who check in behind the feeder 
man to see that he sets feeders cor- 
rectly on every run. A _ laboratory 
analysis on every batch of feed is 
made as a double check to be sure it 
is properly mixed. Ingredient usage 
records are compared closely with 
formula usage requirements as a 
third control on feed quality, es- 
pecially on the critical drug items. 





EDITOR’S NOTE: The complex 
job of modern feed mixing and some 
of its problems are described in the 
accompanying article. To remain 
competitive and at the same time 
make a uniform, well mixed féed in- 
corporating the many new develop- 
ments, a feed miller must be a real 
“artist.” The author of the article is 
the superintendent of the Memphis 
feed mill of the Quaker Oats Co. 
The article is from a talk given by 
Mr. McClure at a meeting of the 
Association of Operative Millers, 





On each change some time is lost 
and a few bags of mixed up feed are 
“set back"’ until the appearance of 
the new feed is correct and it is 
okayed to pack. It is important to 
keep changes to a minimum, from a 
production as well as quality stand- 
point. On changes such as outlined 
above it is essential to control the 
disposition of the “set backs’ which 
are fed back slowly into the mixing 
lines so as not to lose the material. 
The drug feeds can not be remilled 
into the dairy feeds, and vice versa, 


Mechanical Controls 


Much progress has been made by 
the millers and machinery manufac- 
turers to reduce the chance for hu- 
man error by mechanical controls. 
Many types of indicators and semi- 
automatic feeder units have been de- 
veloped. Mixing accuracy is essential, 
but not as critical as in some proc- 
esses. Volume type feeders are, 
therefore, adequate but are being re- 
placed by new weight type units for 
closer control, especially of critical 
and of high cost items. 

Each feeder is tested out on each 
feed run to see that it is set cor- 
rectly. Further watch is required, 
however, during the run to be sure 
each of the ingredients has a uni- 


form appearance. (They are all 
checked by sample upon receipt.) 
Constant checks of the _ milling 


streams from the grain processing 
machinery are made for proper grind. 
The miller must see that none of 
the feeders run empty from lack of 
supply in the bin, from hanging up in 
the bin, or caking and lumping. For 
example, on certain turkey feeds if 
some ingredient is left out or not 
correctly fed in, turkeys can develop 
white feathers, resulting in a price 
loss to the grower. 

Changes on a batch system are 
less complicated, and controls have 
progressed further. The most up-to- 
date batch mixing systems are com- 
pletely push-button controlled. In- 


gredients are weighed out automati- 
cally or by hand as per formuia, 
conveyed to a mixer where they are 
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blended from 3-10 minutes, and then 
conveyed to a packer or bin. Dairy 
feeds which require more molasses 
or other liquids that can not be prop- 
erly added in the batch mixers are 
further sent through a feeder into a 
mixing ribbon where the proper 
amounts of liquids are continuously 
blended in, and then conveyed to the 
packer or bins. 
Uniform Results 

Batch systems tend to be more 
flexible than continuous systems be- 
cause of the reduction of changeover 
problems and because new ingredi- 
ents are generally easier to add. It is 
astounding in either method of mix- 
ing, however, that such uniform re- 
sults can be obtained when feed is 
properly blended, even with items 
that are put in at less than a quar- 
ter of a pound per ton. Laboratory 
tests of random samples during a 
run give very close results. 

It is important, especially on a 
continuous system, that each ingredi- 
ent be put in at the proper place 
in the mixing line. If molasses is 
not properly applied or its tempera- 
ture not carefully regulated, it may 
cause lumps in the feed. Some of 
the new chemicals, if added too close 
to others, can break down certain of 
their chemical properties. Small 
quantity items must have sufficient 
time in the mixing system to blend 
in theroughly and uniformly. Coarse, 
granular ingredients, if overmixed, 
will separate or channel. 

Many of the new vitamin and drug 
ingredients are available in liquid or 
in dry form. Oily liquids, if properly 
controlled, make a smoother, less 
dusty finished feed. At certain levels, 
oils will also make the feed pellet 
more easily and firmly, which is a 
distinet advantage, but the increased 
cost of these oils as an ingredient 
limits their use to a great extent. 

Another consideration, when add- 
ing liquid items, is moisture limita- 
tion. Certain combinations of grains, 
molasses and by-products will heat 
and mould in hot temperatures. Care- 
ful control of ingredient and grain 
moistures must be maintained, es- 
pecially through the summer, to keep 
the finished feed at a‘safe level. 


Pelleting Feeds 

At one time, cost and flexibility 
of the feeder system as well as ap- 
pearance of the finished mix were 
the primary considerations for the 
miller. About 15 years ago, another 
variable was added in the form of 
pelleted feed, The mixed feed is sent 
from the mixing lines to mills where 
steam is added and the feed is forced 
through dies and then cut into pel- 
lets, cubes, ete. Recently another 
wrinkle was added when it was 
found that chickens use the feed 
more efficiently when the feed is 
neither meal nor pellet, but a com- 
bination, now known as crumbles. 
So not only does the miller make 
the feed into a pellet, but he then 
breaks it down on special rolls and 
screens it into crumbles, and the 
long-suffering chicken becomes an 
even more efficient food-producing 
machine. 

A great deal of progress has been 
made in pelleting. The demand has 
grown from 10°% of mixed feed to 
over 60° (in some cases even more) 
in pellet form and the trend is still 
increasing. Pellet mills have in- 
creased from an output of one ton 
per hour to over 10 tons per hour. 
Formulas must be checked carefully 
as certain combinations will not pel- 
let easily or will not hold together, 
especially fibrous materials. The ad- 
vantage of the pellet is that there 
is less waste in feeding and the ani- 
mals get a complete formula rather 
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than picking out what items they 
want from a mixed feed. 

Thus, to remain competitive and 
at the same time make a uniform, 
well-mixed feed with all the recent 


“shot-in-the-arm” drugs, a _ miller 
must: 
(1) Watch the ingredient mar- 


kets, check quality of all incoming 
material, know each ingredient’s ef- 
fect on finished feed appearance and 
keep an adequate supply on hand 
without getting overstocked. 

(2) Know what the appearance 
of each feed should be when properly 
mixed so he can visually approve the 
product of the mixing lines 20 to 25 
times a day as he changes from one 
feed to another. 

(3) Check constantly to see that 
the right amount of each ingredient 
is being used, that each is being add- 
ed in the correct sequence, and es- 
tablish laboratory controls on the 
finished products. 

(4) Remain flexible enough so as 
to plan tomorrow’s run today, and 
yet change today’s feed formulas for 
the runs tomorrow as necessary with- 
out crippling production operations or 
upsetting his customer's pet cow. 

(5) Keep equipment correctly 
loaded and maintained to handle 
from 100 to 300 tons of material per 
hour (or more depending on plant 
size) without chokeups or mixups. 

Many of the larger feed companies 
take advantage of the sales poten- 
tial of local grains, which can be 
purchased at a lower price than those 
which have to be handled through 
terminal markets and shipped to mill- 
ing centers, by selling concentrates. 
These concentrates are then mixed 
at small local mills or elevators with 
their local processed grains. The ad- 
vantages for the smal! mill are read- 
ily apparent in that it is not neces- 
sary to maintain a complex purchas- 
ing and machinery system or an ex- 
tensive laboratory to check the vari- 
ous drugs. All that is required is to 
mix two, three or four ingredients 
and sack them off. Needless to say, 
the mills making the concentrates 
must be especially careful to main- 
tain proper mixing and to keep the 
concentrated drug or protein items 
separated from any other complete 
feeds. 

The states have recently devoted 
more attention to feed, sampling feed 
in dealers’ stores and testing it and 
checking ingredient quality in the 
millers’ warehouses. Most feed con- 
trol is set up on a protein, fat and 
fiber guarantee basis, along with the 
various tests for the correct level 
of the new drugs which have been 
added. A new check which several 
states are experimenting with is a 
microscopic test to identify all the 
ingredients in a sample of feed to see 
if it matches the ingredient list on 
the analysis tag. 

Progress Noted 

As the feeds have progressed, so 
have the personnel, mechanical and 
milling techniques of the feed mill- 
ers, With the increasing technical re- 
quirements of the business and high- 
ly competitive markets of the past 
eight years, a big change has taken 
place. We have seen the Association 
of Operative Millers set up a feed 
milling training course for the first 
time. Several colleges have estab- 
lished combination milling and en- 
gineering five-year courses. The mill- 
ers have raised their training sights 
in answer to the challenge of han- 
dling the wonder drugs the chemical 
companies have poured at them. 

New machinery has developed to 
improve the art of good feed mixing. 
High speed mixers do a better job 
of blending molasses. Automatic 


packing machines handle from 12 to 
20 sacks per minute; automatic sew- 
ing machines eliminate the need for 
a sewing man in some cases. Bulk 
handling of ingredients is almost uni- 
versal in the larger mills. Bulk han- 
dling of finished feeds is still in the 
development stage, but much prog- 
ress has been made. Two or three 
almost completely automatic mixing 
systems have been. installed with the 
latest controls and weight type feed- 
ers. Pellet mills have been revolu- 
tionized for large tonnage, long pel- 
let die life and low maintenance. Air 
handling of milling streams is re- 
ceiving more and more attention. 
The feed mill is taking on the as- 
pect of a combination pharmaceuti- 
cal laboratory and high gear assem- 
bly line. 

More new ingredients are on their 
way to challenge both the miller in 
mixing and the research man in their 
utilization. New uses are daily being 
found in the feed line for by-prod- 
ucts. Recently some gentlemen from 
Arizona visited me to discuss a prod- 
uct using cotton linters by-products 
as the main fiber source in a high 
molasses pellet. Time magazine re- 
cently carried a story about a new 
enzyme production of protein using 
water, sunshine and various waste, 
stating that on an area half the size 
of Israel today enough material could 
be grown to provide sufficient pro- 
tein for the entire world’s popula- 
tion. A beef steak would probably 
have more flavor, but the future is 
unlimited when you read such news. 

Based on his adaptability to date, 
it seems a fair statement that the 
feed miller is enough of an artist 
to continue his good job of mixing 
the future developments the sales- 
men, researchers, chemists, farmers, 
equipment manufacturers and com- 
petitors require. 
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NEW RUST-RESISTANT 
WHEAT TO BE GROWN 

ST. PAUL—-Minnesota seed growers 
will have about 2,500 bu. of a new 
Canadian wheat with promising re- 
sistance to race 15-B stem rust for 
use in a seed increase this year. The 
variety is Selkirk, hard red spring 
wheat known as C, T. 180 in early 
stages of its development. 

W. M. Myers, head of the Univer- 
sity of Minnesota agronomy depart- 
ment, said field tests of Selkirk dur- 
ing last summer’s heavy rust epi- 
demic showed it yielded better than 
other varieties tested. It also has 
satisfactory milling and baking prop- 
erties. 

Although now officially released by 
Canada, Selkirk is not yet on the 
Minnesota recommended list, Prof. 
Myers said. But it is on the “eligible 
for certification” list of the Minne- 
sota Crop Improvement Assn. 

Seed available in Minnesota this 
year includes 1,000 bu. increased by 
the university experiment station 
from five bushels obtained last year, 
and 1,500 bu. of registered seed which 
will be allotted by Canada to Minne- 
sota seed growers. 

The supply, Prof. Myers said, will 
be distributed to registered and cer- 
tified seed growers in Minnesota's 
leading spring wheat counties. None 


will be distributed direct from the 
experiment station. 
“BREAD (6 THE STAFF OF Lire _ 
4', MILLION TRACTORS 
NEWARK, DEL.— Farmers now 


use nearly 444 million tractors for 
farm power. On the other hand, the 
numbers of horses and mules have 
gone down an average of 10% a year 
for the last 13 years, according to 
the Delaware agricultural extension 
service. 
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Rules for Safety 
Committeemen 


Safety committeemen in industrial 
plants can do a great deal to help 
prevent accidents. 

Here are the rules for a safety 
committeeman as listed by the Na- 
tional Safety Council: 

1. Be alert for unsafe plant con- 
ditions and unsafe practices in your 
own department or elsewhere. 

2. Make a practice of quickly siz- 
ing up the job performance of any 
worker you may watch. Notice if 
there are unsafe practices included 
which he should be warned against, 
and warn him. 

3. Observe new employees and as- 
sist them, so far as you can, in 
forming safe operating habits. 

4. Learn the hazards of the more 
general plant operations, such as: 
Grinding or chipping without goggles; 
using mushroomed tools or tools with 
splintered handles; oiling machinery 
while in motion; operating trucks too 
fast. 

5. Be able to recognize near acci- 
dents that do not cause injuries. They 
are known as “near misses” and indi- 
cate unsafe practices and conditions 


that should be corrected without 
delay. 
6. If you notice small cuts or 


bruises on workers, inquire if they 
have secured first aid. Caution them 
in a friendly way about the danger 
of infection. 
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RESEARCH ON DEHYDRATION 
OF WHEAT FLOUR OUTLINED 
WASHINGTON — Government- 

sponsored research on flash dehydra- 

tion of wheat flours is described in a 

report listed in the Bibliography of 

Technical Reports, recently published 

by the U.S. Department of Commerce. 

The research was sponsored by the 
research and development branch of 
the U.S. Quartermaster Corps. The 
report, titled “Flash Dehydration of 
Wheat Flours,” is 27 pages long and 
includes charts and tables. It is avail- 
able for 75¢ from the Office of Tech- 
nical Services, U.S. Department of 
Commerce, Washington 25, D.C. The 
code number of the report is PB 
111220. 

The subject of the study is how to 
increase storage stability of prepared 
bakery mixes, at minimum ‘cost, by 
developing a commercial process for 
dehydrating wheat flours without heat 
damage. 

Dehydrated samples of less than 
8% moisture content were processed 
under conditions of controlled air 
flow, temperature and flour flow feed 
rate. Moisture content was checked 
at intervals 

The design and performance of one- 
and two-stage flash dehydrators are 
described, with charts, in the report 
to show how they may be used to aid 
millers in producing low moisture 
flours which will yield maximum pro- 
duction and_ stability. Multi-stage 
flash dehydration is also considered, 
with indications of its future eco- 
nomic possibilities. 
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ADDED STORAGE VOTED 
MINNEOLA, KANSAS Stock- 
holders of the Minneola Cooperative 
Exchange here recently voted in fa- 
vor of a 210,000-bu. expansion of the 
firm’s grain elevator facilities in Min- 
neola. The project will boost the 





firm’s bin space to 580,000 bu. Pres- 
ent facilities can take care of 370,000 
bu. Plans call for the structure to be 
started in April so that the bin space 
will be available by next harvest. 
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MILLING PRODUCTION SECTION 


Initiation and Termination 
of Researeh Projects 


By C. G. Harrel and Howard W. Lincoln 


PART II 

Every high school student who has 
had general science understands that 
the letters E. M. F. stand for elec- 
tromotive force. In a given conductor 
the electromotive force determines 
the flow of current. In this presenta- 
tion, the “E. M. F.”, or electromotive 
force of research, might be repre- 
sented by: 

E—equipment and environment. 

M—-manpower. 

F—finance. 

Equipment and Environment—-The 
development of instrumentation in 
the last 10 years has been phenom- 
enal. Improved instruments, process- 





EDITOR’S NOTE: This is the 
second of two articles dealing with 
the initiation and termination of re- 
search projects. The first article ap- 
peared last month. The articles are 
a condensation of a paper presented 
at the Industrial Research Organiza- 
tion Institute at the University of 
Wisconsin. Mr. Harrel is director of 
food research for Pillsbury Mills, Inc., 
Minneapolis, and Mr. Lincoln is sec- 
tion leader of the cereal chemistry 
section of Pillsbury’s research and 
products development department. 





ing equipment and other research 
must be available in order to 
compete with current competitive re- 
search. If your appraisal shows that 
you are limited by such equipment in 
any large measure, the research 
project should not be undertaken un- 
less it is an exploratory field. Man- 
agement should be apprised of this 
and either adequate equipment se- 
cured or the specific work for which 
proper facilities are lacking be given 
to laboratories that possess adequate 
equipment. Many of the research find- 
ings today are possible because of 
the advancement made in new equip- 
ment and research tools. 

For example, storage conditions 
where the conduct of keeping quality 
tests on food products at different 
temperatures and humidities must be 
available. Constant and cycling stor- 
age conditions are a requirement of 
the efficient food research laboratory. 

The necessity for adequate equip- 
ment is but one phase of providing a 
desirable environment for a smoothly 
operating research laboratory. Sev- 
eral other points to consider in this 
regard are as follows: 

1. Investigators must be at all 
times in a receptive mood. This is 
most readily established by proper 
physical and mental environment. 

2. The environment must be such 
that each man feels he is contributing 
directly to the project. It is not suffi- 
cient that the research director know 


tools 


that the individual is contributing. 
but the research worker himself 
should know and feel that some of 


the top officials are aware and ap- 
preciative of his contribution. This is 


facilitated by affording top officials 
opportunity to review some of the 
outstanding achievements and meet 


the personnel responsible 

3. Research workers should be 
spared the inconvenience and time 
consumed in securing materials and 
equipment. This can be done far more 


Pillsbury Mills, Ine. 


economically by the establishment of 
a service department. 

Manpower — Of increasing impor- 
tance is the “M” of the “E. M. F.” of 


research. At present the demand for 
manpower is greater than it has been 


at any prior peacetime interval. 


Eighty-three per cent of the mem- 
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bers of our team report that their 
projects are limited by the lack of 
manpower. 

The present shortage of technically 
trained personnel is due to several 
factors: 

1. The demand for men and women 
with scientific training is steadily in- 
creasing. An outstanding illustration 
of this was reported in the fifth an- 
nual conference on the Administra- 
tion of Research at the University of 
Michigan in 1951. Whereas the Bendix 
Aviation Corp. had at one time re- 
quired one engineer for every 55 
workers, in 1951 it required one en- 









Questions 


ene Are > te 
a bt ae 


f{ Answers 


ON 


a’ 
ox 


PY-RAN 


Other Members of Monsanto's 
Leavening Family 


nut mixes 


| MONSANT( 





SERVING INDUSTRY 


WHICH SERVES MANKIND for good results, 





Monsanto SAPP-40 ... 
ideal for machine dough- 


Monsanto SAPP-28... 
a slow-action baking acid 


Monsanto HT Phosphate... 
MCP monohydrate: use it 
alone or with other mixes 


by Monsanto. 


to a minimum. 
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What Is PY-RAN? 


PY-RAN is the new, coated, anhydrous monocalcium 
phosphate leavening agent just put on the market 


Just what Is meant by “coated?” 


Each granule of PY-RAN has a moisture-absorbent 
covering which protects it against premature reaction 
during storage or shelf life. 


What can PY-RAN do for me? 


Give you leavening stability never before possible, 


How will this stability affect the 
shelf life of my products? 


Aging tests conclusively prove PY-RAN’s superior 
stability increases the life of prepared mixes and 
self-rising flour. The special coating retards premature 
reaction. Deteriorated, returned goods are reduced 


How will this greater stability affect 
the release of CO? 


Greater stability of PY-RAN assures a controlled 
release of gas, even after long storage. Tests clearly 
prove PY-RAN releases CO, slowly during first 
two minutes of the mixing of the dough or batter. 
This two-minute reading is especially important, 

as any CO, evolved during this time will be 
unavailable for leavening action in the oven. 


What other advantages has PY-RAN? 


Slow, controlled release of gas as produced by 
PY-RAN gives excellent texture, volume and crust 
and crumb color. Tunneling is virtually eliminated. 


Can PY-RAN be used in conjunction with 
other phosphate leavening agents? 


Yes. PY-RAN will blend perfectly with other 
leavening phosphates such as Monsanto SAPP and 
HT phosphates. 


How can | find out more about PY-RAN? 


We will be glad to furnish you samples so you can 
see for yourself what it will do. In addition, our 


completely equipped food laboratory is ready to work 


with you to show you the best way to use PY-RAN 
and other of the Monsanto leavening phosphates 

for maximum results. For more information or a copy 
of the new booklet, “MONSANTO PHOSPHATE 
LEAVENING AGENTS,” write to 


MONSANTO CHEMICAL COMPANY, 
Inorganic Chemicals Division, 
1700 South Second Street, St. Louis 4, Missouri. 


PY-RAN: Reg. U.S. Pat. Off. 
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gineer for every 11 workers, a 400% 
increase. While this example may not 
be typical, it indicates how demand 
has increased in some industries. 

2. While demand has skyrocketed, 
the supply of people with technical 
training has not kept pace. In fact, 
the total number of persons receiv- 
ing degrees in chemistry, including 
bachelor’s, master’s and doctor's, has 
decreased from 13,400 in 1939 to a 
predicted low of 6,700 in 1953. What 
has caused this alarming condition? 

In the first place, the low birth 
rates of the 30’s are having their 
effect on the number of students 
graduating from colleges. In addition, 
for a number of years following the 
war, various reports and some trade 
talk forecast excessive supplies of 


THE 


technical talent, poor pay, limited op- 
portunities and smal] social recogni- 
tion in scientific fields. These reports 
discouraged youngsters beginning 
technical careers. Finally, the re- 
sumption of compulsory military serv- 
ice in 1946, in effect, caused a two- to 
four-year drouth in technical grad- 
uates. 

3. There is no substitute for com- 
petent manpower. When backed by 
experience it becomes the greatest 
asset any research laboratory can 
possess. This essential manpower 
must be available or the chances of 
successfully completing a chosen 
project will fall far below the 20-38% 
successful research projects reported 
previously. 

The rapid advancement and special- 
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ization in the sciences have produced 
men specifically equipped for the pur- 
suit of specialized investigation. 

4. Manpower is expensive, and the 
cost of securing personnel for any 
project must be thoroughly investi- 
gated. Ruark has summed up the cost 
of manpower as follows: 

“Management expects economic re- 
search. Research facilities are costly 
and require continual replacement 
and continuing capital investment. 
Research manpower is short in sup- 
ply and expensive to procure; modern 
hiring methods for technical person- 
nel require the expenditure of hun- 
dreds of dollars or thousands of dol- 
lars per person hired and this cost 
increases year by year. 

“Once a laboratory is established, 
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the most important continuing ex- 
penditure is manpower since it is not 
infrequent for salaries and wages to 
constitute 80% of the research budget 
exclusive of overhead. It is difficult to 
get the research worker to under- 
stand this, and frequently his efforts 
to save money by spending time re- 
sult in an over-all loss. 

“Proper utilization of manpower is 
the most important single factor to 
be considered in providing economic 
research. Technical personnel work- 
ing inefficiently constitute a more 
than complete loss, since not only is 
their time non-productive but the 
funds that paid for it could have been 
used in other ways to guarantee cer- 
tain productivity.” 

Realizing the high cost of man- 
power, a company would be wise to 
develop an over-all manpower im- 
provement program after those men 
have been acquired. Any organization 
that goes to the initial expense of 
securing personnel and then permit- 
ting them to become static does not 
provide the individual with an oppor- 
tunity for improvement, and the or- 
ganization will not realize the most 
from its manpower. 

Finance—-Ruark has this to say in 
regard to cost considerations in re- 
search: 


“The question of quality versus 
economy frequently occurs early in 
research project discussions. In my 


opinion, initial research should be di- 
rected toward quality alone. In the 
early stages, the research man should 
not be plagued with problems of eco- 
nomics, but should be allowed to pro- 
duce the finest material possible with- 
out regard to cost. Once the product 
has been created, the fight towards 
cost reduction, without quality sacri- 
fice, can begin. It has been often em- 
phasized that raw material cost has 
little effect on the economics of bring- 
ing a product to market during the 
early years of its production. This is 
particularly true in days of high capi- 
tal investment requirements, and high 
rates of taxation in the presence of 
relatively low rates of depreciation.” 

This opinion, in our estimation, is 
at least 95% true. An individual may 
economize on building materials 
even on clothing and other necessities 
of life—-but the demand is for foods 
of top quality to supply convenience 
and to satisfy taste desires. These 
two points are even considered more 
important than the nutritional qual- 
ity of foods by the average consumer 

Factors to Consider 

The following factors should be 
considered with regard to finance: 

1. The calculation of the chances of 
success of a project is in a sense the 
reciprocal of the calculated risk. There 
are those investigators who have out- 
standing records of achievement who 
say any attempt to arrive at a cal- 
culated risk or a chance of success 
is no better than a wild guess. Others 
feel there are specific methods evolv- 
ing which may serve as tools to ex- 
ecutives aiding them to make deci- 
sions more correctly. 

One method is called “Operations 
Research.” A committee called the 
Committee on Operations Research, 
National Research Council, Washing- 
ton, D.C., has been formed to develop 
this technique. Suffice it here to say 
that this method substitutes mathe- 
matical probability for the less objec- 
tive common sense and intuition of 
the executive. In fact, a mathemati- 
cal model of the proposed operation 
is constructed consisting of complex 
mathematical relationships. By vary- 
ing the components in the model, the 
researcher can vary the overall ef- 
fects and the varying results of a de- 
cision can be obtained for explicit 
examination. It is to be hoped that 
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this committee develops a most effec- 
tive method, but let us not forget 
what history reveals—that the 
judgment and intuition of many lead- 
ers in industry have been highly suc- 
cessful 

E. Duer teeves, executive vice 
president of Standard Oil, in his 
presentation at the fourth annual 
conference of Administration of Re- 
search at the University of Michigan, 
suggests that equivalent costs of re- 
search may be obtained by dividing 
the estimated costs of research by 
the chances of success. Thus he ob- 
tains a comparative figure to apply 
for evaluation of all research projects, 
known as equivalent cost. 

teeves gives us a further calcula- 
tion and arrives at a desirability fac- 
tor, which is the estimated financial 
return to the company divided by the 
equivalent cost. This latter figure he 
uses as an index for selecting projects. 
A desirability factor greater than one 
indicates possible initiation. A factor 
less than one suggests immediate re- 
jection 

Other methods could be proposed. 
Ninety-seven per cent of the returns 
from our team stated that they had 
no adequate method for arriving at 
the estimated chances of success. In- 
deed, this is probably the most diffi- 
cult factor to be determined in the 
subject of finance 

2 tesearch costs can be estimated 
both in fundamental and applied re- 
search. In arriving at this estimate 
there is a wealth of material avail- 
able on the cost of manpower, over- 
head, etc. The Industrial Research In- 
stitute has collected much data on 
this subject. Research costs should be 
estimated as accurately as _ possible 
with a reasonable margin for rising 
prices, both in materials and salaries. 
It is to be emphasized that this small 
reserve must be reasonable and an 
undue amount of safety factors or 
padding ifserted frequently does more 
harm than a closely figured estimate 
It frequently results in 
ments in undertaking projects 


past 


discourage- 


Capital Investment 
3. Capital investment includes the 
capital required for building of new 
plants, consumer surveys, introduc- 
tory advertising and sales expense. 
The manufacturing, sales and adver- 
tising departments should be called 
on for their interpretation as to what 
previous products on which case his- 


tories have been established which 
the new product or process most 
closely resembles. Thus by amology 


ome estimate as to the total capital 
investment required may be 
1. An 


company 


reached 
return to the 
over the first five years is 
another figure that must be calcu- 
lated. One or even two years is not 
sufficient, especially in food products 
In the first year and part of the 
second year stocks are built up. This 
period is the one in which the con- 
sumer is trying out a new product, 
possibly to satisfy her curiosity. His- 
tory is full of cases where a company 
has had premature enthusiasm and 
later found out that they were simply 
shelf-stocking and the repeat demand 
did not materialize. In other words, 
the market selling of the new prod- 
uct must be determined over a suffi- 
ciently long period of time. These cal- 
culations require very close coopera- 
tion with sales, production, cost ac- 
counting and commercial research de- 
partments 


estimated 


The acceptance of the product in 
years should be estimated. It is fre- 
quently found that many products re- 
tain consumer appeal over a period of 
10 or 20 years. This is particularly 
true of food products as human tastes 
are not subject to quick change once 
a particular taste pattern for certain 
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types of foods has been established. 
For example, the Cubans who at all 
times have a surplus of sugar in their 
country do not desire bread that con- 
tains sugar. Down through the ages 
their tastes have been accustomed to 
non-sweetened bread, and all at- 
tempts to include sugar have met 
with failures. These projects of long 
life periods are sometimes sound even 
when they do not yield as high a 
yearly income as products of short- 
life duration. 

The estimation of the continued ac- 
ceptance of a product takes into con- 
sideration the possibilities of new 
products being developed. These may 


economic standpoint of production or 
consumer demand. Prepared mixes 
are gaining in popularity because 
they possess an economy to the con- 
sumer that cannot be equalled by 
assembling the individual ingredients 
in the home. In addition, they possess 
the advantage of convenience. 
Compiling Research Data 
Many systems exist for the com- 
pilation of research data. One such 
system consists of a form which is a 
summary of a research and develop- 
ment project proposal. It summarizes 
more detailed data presented in sup- 
plemental forms which give a place 
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These supplemental forms are for 
convenience in making comparisons 
and should not be presented for ex- 
ecutive decision. 

Let us consider the form as giving 
a summary for a Product X, repre- 
senting an improvement in an exist- 
ing product. It is proposed that Prod- 
uct X be developed so that the time 
of preparation can be reduced ap- 
proximately 77%. 

Because the proposal is an im- 
provement in an existing product, all 
of the present equipment used in its 
manufacture can be utilized. This 
lowers to some extent the capital in- 
vestment for equipment 
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Strong-Scott Aluminum Purifiers 


A unique arrangement of multiple 
underside hoppers and valves gives 
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other makes. Available in 3 sizes with 
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or shaker feed. 


Strong-Scott Bag Flatteners 


Designed to flatten filled, 50 to 100 Ib., 
multi-wall or cloth bags at a rate of 300 to 


500 per hour. Available in standard 
and jumbo sizes. 
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project are estimated at $83,000. Our 
capital investment is estimated at 
$93,000, making a total capital re- 
quirement of $176,000. The estimated 
return to the company over a five- 
year period is $2 million, or $400,000 
annually. Therefore, we have a yearly 
return of $2.27 on every dollar of 
capital invested, 

The proposal also shows that the 
estimated life of the product is 20 
years, that the expected date of com- 
pletion of the project is five years 
from the date of starting, that patent 
protection can probably be secured, 
and that four to six months of in- 
tensive exploratory work should be 
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conducted before any definite deci- 
sion on the project is made. 

Chances of success (research and 
commercial feasibility) are estimated 
at 50%. Reeves’ figure for equivalent 
cost of research would be $352,000 
His desirability factor or ratio is 5.7. 

This project was selected for initia- 
tion because the estimated return is 
high and the capital investment is 
low in relation to the expected re- 
turn. 


Another Proposed Project 


Consideration will now be given to 
another proposed project. This, we 
will assume, is to determine whether 


an export product can be made on 
idle equipment. The chance of suc- 
cess (research and commercial feasi- 
bility) is estimated at 75%. The ex- 
pected total investment is $3,400, for 
research costs. The estimated life of 
the product is five years. The esti- 
mated return over the first five years 
is $2,700 (15.9% annually). The ex- 
pected date of completion is 10 days 
after initiation. Patent protection can 
probably not be obtained. 

In this case, the research costs are 
low, primarily because there has been 
some accumulated knowledge avail- 
able. A market survey, however, 
shows that the cost of the research 
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required to determine whether or not 
certain processes and equipment pos- 
sessed by the company can be utilized 
will not be paid off in a period of five 
years. Therefore, this project is re- 
jected on the following grounds: (1) 
The financial return is low; (2) the 
product’s market life is short; (3) no 
patent protection is obtainable; (4) 
export markets are exceedingly un- 
stable at this time; (5) the equivalent 
cost of research is $4,720; (6) the de- 
sirability factor is 0.57, which is en- 
tirely too low in comparison with 
other proposed projects. 


Record of Termination 


The answers our team gave to the 
question, “Does your company keep a 
record of projects that fail and make 
a systematic study of them as to why 
they fail?’”’ were surprising. 

It was found that only 29% kept 
such a record; 64.5% stated they did 
not compile this information and the 
remainder of the replies were indefi- 
nite. 

An immediate record at the time of 
termination is exceedingly valuable as 
an evaluation six months or a year 
later is often complicated by vague- 
ness and uncertainty. 

We feel that such a record should 
contain the following: (1) Date of 
termination; (2) reasons for termina- 
tion if unsuccessful; (3) manhours ex- 
pended, and equipment, materials, 
supplies and services purchased; (4) 
cost; (5) why it failed. 

This record of termination pro- 
vides: 

1. A valuable guide for study of 
new proposed projects of similar na- 
ture prior to initiation. 

2. A record of research activities 
to aid management in evaluating re- 
search performance. 


* * * 


A noted educator once said: “If you 
are not creative and capable of pro- 
ducing new concepts and ideas, you 
are mentally dead and do not deserve 
to live in this day and age.” This 
gentleman made this statement in re- 
gard to individuals, but it can readily 
be applied to your research organiza- 
tion. 

* + * 


SUMMARY 

1. The complexities of modern re- 
search force the research adminis- 
trator to rely on a team composed of 
members from within’ and without 
the research department. 

2. The world’s’ ever - increasing 
population makes the production of 
increasing volumes of food impera- 
tive; thus a type of research is es- 
sential in the food industry which we 
call mandatory. 

3. With higher costs, more re- 
search competition and higher taxes, 
the careful selection of projects to 
maximize the research group’s 
chances of success is more important 
than ever before. 

4. The research directors consulted 
felt that the most outstanding re- 
search trends in recent years involve 
increased study prior to selection, 
more widespread use of other groups 
within the organization, and the in- 
creased use of objective selection 
techniques such as “Operations Re- 
search.” 

5. The process of project termina- 
tion involves essentially the same 
processes as project selection, and for 
the same reasons is vitally important 
to a research department’s success. 

6. While the individual replies 
varied greatly, the average reply 
from the research directors consulted 
indicated that approximately two out 
of every five projects initiated were 
successful 

7. It was interesting to note that 
of the reasons given for project 
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failure, many could be attributed to 
improper initiation. 

8. In attacking the problem of 
initiation and termination, three prin- 
cipal areas need to be considered: 

(a) Adequate physical facilities of 
the laboratory and an environment 
conducive to free and creative think- 
ing. 

(b) Sufficient trained personnel to 
conduct the investigations. 

(c) The financial return expected 
to result from the project. 

9. It has been found very helpful 
to formalize the selection process 
through the use of selection and ter- 
mination forms, but it must be em- 
phasized that these forms are merely 
a system to record the final judg- 
ment of the team, namely the re- 
search department and other depart- 
ments of the company. 
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One man loads the Hytrol. No heavy 
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belt. Another man at the top places 
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user, these two men with a Hytrol 
stack more bags than four to six 
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If you use your Hytrol 10 hours a 
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Feed Production Techniques 
Covered at Midwest School 


Almost every phase of formula feed 
production was covered at the Mid- 
west Feed Production School in Kan- 
sas City. The three-day school at- 
tracted 300 feed men from 29 states. 
Following are summaries of some of 
the talks given at the school: 


PRODUCTION PLANNING 


Until everything in production is 
planned ahead, feed mills are wast- 
ing money, said C. A. Tolin, regional 
production manager, Ralston Purina 
Co., St. Louis. He said most feed 
plants are getting no more than 30 
minutes of work out of every 60 paid 
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for. Most production headaches, he 
said, result from not planning ahead 
not planning such things as having 
sufficient raw materials or space for 
manufactured tonnage. 

Before scheduling can be effective, 
certain basic knowledge is necessary. 
Mr. Tolin advised: Make a flow chart 
of equipment to show its capacity 
and also show storage space; then 
eliminate bottlenecks. Analyze jobs 
and write up complete job descrip- 
tions and post them. Analyze storage 
space and have space assigned for 
reasonable supplies. Have adequate 
intermediate storage between opera- 
tions, such as bin space ahead of 
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pellet machines. Analyze maintenance 
and inspection needs and use this as 
a basis for maintenance and regular 
check-ups and responsibility. Make 
an organization chart showing every 
man, flow of responsibility and size 
of crews. 

Mr. Tolin recommended estimating 
monthly tonnage, planning ahead and 
determining ingredient needs. Then 
a week's output should be planned. 
He stressed that runs should be as 
large as possible and changes should 
be held to a minimum. To do this, it 
is necessary to plan floor stocks and 
know what is required and when. 


Keeping Men Productive 

Keeping men productive requires 
planning of such factors as machine 
operating time, number of men re- 
quired, timely ordering of supplies, 
and efficient use of space. 

Managers should see that each 
foreman knows his share of the daily 
tonnage goal. Then each foreman 
should let his men know their share. 
The previous day’s goal and accom- 
plishment should be posted. If more 
than one shift is run, tons per hour 
should be compared, stimulating a 
competitive spirit. Any manpower 
shifts should be planned ahead and 
the men taken to another assignment. 
Operations should be flexible and the 
use of men planned, 

Mr. Tolin suggested a daily “coun- 
cil of war” of the plant management 
group. Yesterday's problems should 
be reviewed; correct as many prob- 
lems as possible immediately and 
plan to overcome the others. 

Mr. Tolin urged that foremen be 
brought in on planning since they are 
the key to success in scheduling. He 
also stressed the importance of in- 
forming workers, making them in- 
terested. And he pointed out how in- 
centive plans can be made to work. 
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Information brought out at a ques- 
tion and answer session included this: 
Raw material shrinkage in a feed 
plant—as low as %%; 1% is a good 
figure. Man-hours for cleaning and 
housekeeping in a 100-ton-a-day plant 

-15 man-hour is not out of line. 
Problem of making small quantities 
of feed—require advance notice from 
the sales department. Maintenance 
men in a 100-ton-a-day plant—three 
if there is a good size boiler opera- 
tion. 

Incentive plan—the plan should be 
based on time studies and tailored to 
a plant; there should be an allowance 
of 20% for personal needs; it’s pos- 
sible to get 45 productive minutes out 
of an hour instead of 30 minutes; in- 
centive plans can be used in union 
plants as well as other plants if 
worked out ahead of time. 

Production costs—it’s possible to 
approximate or estimate total cost 
per ton of feed. In the Midwest, with 
a good planning job, the figure might 
be $6.50 per ton, including labor, de- 
preciation, insurance and other fac- 
tors. The figure might be as low as 
$5 or as high as $12. 


oe 
PELLETING 


Noting the increase in pelleting in 
recent years, Lowell Judd said that 
a recent survey by the American 
Feed Manufacturers Assn. indicated 
that 75% of all feeds produced were 
pelleted. Mr. Judd, superintendent, 
Albers Milling Co., Kansas City, add- 
ed that more conservative estimates 
indicate this figure is closer to 65%, 
but in the Kansas City area the 75% 
figure would hold true, 

Generally, he said, it is customary 
to charge about $2 per ton on pelleted 
feeds over mash. When costs of oper- 
ating and equipment are considered, 


this is not a very great margin, indi- 
cating efficient operations are neces- 
sary. Mr. Judd said many factors are 
involved in computing operating costs, 
and a considerable variation has been 
found. Variations depend on such 
things as location and condition of 
plant, type of equipment and type of 
product. 

He listed cost ranges for various 
items in pellet mill operations as 
follows, per ton: labor for pelleting 
(direct and indirect), 25 to T75¢: 
power, 10 to 50¢; steam, 10 to 35¢; 
dies, 8 to 50¢; rolls, 3 to 30¢; repairs 
and maintenance, 3 to 15¢; interest 
and depreciation on equipment, 15 to 
75¢; building occupancy, 7 to 20¢; 
general and administrative, 5 to 20¢. 
Total cost per ton—86¢ to $3.70; 
average—$2.28. 

Mr. Judd outlined several points in 
achieving best production: (1) Cor- 
rect steam application—a hot, dry 
steam should be used. (2) Proper roll 
setting—most effectively determined 
on a trial and error basis; it is ad- 
vantageous to install new rolls and 
die simultaneously. (3) Oiling — use 
grease which will not break down 
under high temperatures; grease rolls 
every eight hours of operation. (4) 
Proper personnel — operators should 
be of high caliber with maximum 
initiative and some mechanical abil- 
ity; one man should not operate more 
than four high-speed mills. 

(5) Molasses—-when molasses con- 
tent is high, Mr. Judd said, it is 
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necessary to add at least part of the 
molasses ahead of the pellet machine. 
One method of adding molasses is 
to put it in with the steam. Gen- 
erally in the production of high- 
molasses cubes the amount of steam 
decreases as the amount of molasses 
increases; an even flow of molasses 
to the mill is necessary; the best 
method is the use of a positive dis- 
placement pump. 

(6) Conveying pellets—-When pos- 
sible, pellets Should be cooled before 
elevating. With hot pellets, stainless 
steel buckets, bolts and legs are help- 
ful; rubberized belting helps; air con- 
veying is being used; and plastic 
buckets are now being used. 

Points raised in the question and 
answer session included these: Greas- 
ing pellet mill rolls—some recom- 
mend greasing every four to six hours. 
Steam—30-lb. steam pressure seems 
about right; it also was said that 
the quantity of steam is what is 
important, and pressure depends on 
what the equipment is designed for. 
Percentage of pellets reduced to fines 
in making crumbles—25% about av- 
erage; as low as 10% fines result 
on a two-break system. Roll size and 
speed in crumblizing—-9 in. roll best 
for cutting effect; speed differential, 
as much as 2 to 1 may be needed. 
Life of die —2,500-3,000 tons was 
mentioned as good normal die life, 
but it was noted that die life de- 
pends on certain factors, including 
materials, and it was suggested that 
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operators watch the mills and pellets 
and check the time. If too much fat 
is used in pelleted feeds, friction is 
reduced and pellets go through too 


fast. Sodium bentonite is used to 
produce harder pellets. 
* 7 * 
GRINDING 

L. D. Ketchum, manager, Staley 


Milling Co., East St. Louis, Ill., out- 
lined different types of grinders and 
methods of grinding. In controlling 
quality on a hammer mill, it is first 
necessary to decide on the grind. This 
will vary with several things—load 
on the mill, space between tips and 
screen, screen opening, speed of mill. 
In a given hammer mill, some of these 
factors are constant, but Mr. Ketchum 
cited tests on the variation of grind 
with a varying load. In one mill 
grinding the same grain, there was a 
considerable variation. 

Mr. Ketchum also pointed out that 
most efficient use of electricity is ob- 
tained when there is a full load. The 
current on the very light load in the 
test was about 69% of the full load 
current, while the amount of mate- 
rial was far below that. In keeping a 
full load on the mill, Mr. Ketchum 
said, plenty of fan capacity is needed. 
There are instruments available for 
automatically keeping a full load. 
Also handy is an elapsed time indica- 
tor which will show the number of 
hours the motor has run. 

Factors affecting capacity of a mill 
are type of material being ground, 
moisture, weight, and condition of 
hammers and screen size. 

Points raised at the question and 
answer session included: Size screen 
on hammer mill to pulverize corn or 
milo when making crumbles—aver- 
age, %”. Grinding equipment for 
badly caked urea—any type hammer 
mill; problems may be avoided by 
mixing urea with gluten feed or cot- 
tonseed meal. 

* > + 


HANDLING INGREDIENTS 

Both bulk and sacked ingredient 
handling have a part to play in a feed 
plant, said R. S. Sheehy of the pro- 
duction department of the Quaker 
Oats Co., Chicago. In considering a 
bulk system, he said, a thorough 
study should be made. Perhaps the 
most important consideration is the 
relationship between plant location 
and location of ingredient suppliers. 
Aside from the over-all size of a feed 
operation, the key to a _ successful 
bulk system is in careful scheduling 
of arrival of ingredients. Without 
such scheduling facilities for bulk 
may be necessarily expanded all out 
of proportion to size of the business. 

On a fair percentage of ingredi- 
ents, he said, it is impossible to use 
bulk. Or, if a bulk system is not con- 
templated, and an entire operation is 
planned for sacked ingredients, there 
is room for improvement along these 
lines. Mr. Sheehy said he would con- 
sider a palletized system as the most 
flexible and efficient arrangement in 
terms of units per man hour handled. 
Here again, he added, a study should 
be made. 

Discussing bin design to insure 
proper flow of ingredients, Mr. Sheehy 
said his company had used a number 
of bins of varying size and shape with 
fair success. The most trouble, he 
said, has come on hoppers. “Gener- 
ally,” he said, “‘we have used 60° coni- 
cal hoppers on round bins and 70° 
sloped hoppers on square or rectangu- 
lar shaped bins. Wherever possible, it 
is advisable to use one or two straight 
sides on a hopper.” 

He said they had handled the fol- 
lowing ingredients in bulk: brewers 
grains, linseed meal, cottonseed meal, 
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screenings, meat scraps, clovogras, 

shorts, hominy feed, alfalfa, soybean 

meal, gluten feed, bran, oat feed. 
» * > 


DUST CONTROL 


Dust control involves two problems 
—collection at the source and separa- 
tion and collection from the air 
stream, explained Arden E. Swanson, 
manager, filter sales, The Day Co., 
Minneapolis. In removing dust, he 
said, the hood should be put as close 
to the source as possible, and it should 
be located so that the operator is not 
between the source and the hood 
opening. Piping should be smooth and 


have a minimum number of elbows. 

Mr. Swanson said centrifugal sep- 
arators, more commonly termed cy- 
clone collectors, are the most widely 
used type of dust collection equip- 
ment and vary in size and shape. Col- 
lection efficiencies vary from 55 to 
99% and are much dependent on the 
particle size, he said. Normally, he 
added, dusts less than 20 microns in 
size show low collection efficiencies, 
whereas particles in the 40-80 micron 
range have shown efficiencies as high 
as 99%. 

Mr. Swanson said the most efficient 
type of collection device is the cloth 
or fabric filter. This group is divided 
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into two classes—-the mechanical 
(shaker) type and the Hersey type. 
In the shaker type the dust-laden air 
is passed through a woven fabric 
which filters out the dust. Actually 
the pores in the cloth are much larger 
than the dust particles, and the col- 
lection efficiency is low until a dust 
layer has built up on the inner sur- 
face. However, in order to clean the 
fabric the dust layer must be dis- 
turbed as the shaking devise is turned 
on. Collection efficiencies on particles 
less than 1 micron as high as 99% 
are attained, Mr. Swanson said. He 
said one disadvantage is low capacity 
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—to promote better 


health 


O promote better health, mere enactrifent of laws is insufficient. 
Experience has shown that effective education of the public in nu- 
tritional matters depends to a great extent on the dissemination of the 
principles of nutrition, food values and related subjects. If the public is 
properly educated, it will naturally prefer the improved staple foods over 
those which are lacking in good nutritional value. 


HE practice of enriching or fortifying foods for better health is 


cereal foods, the fortification of certain fruit and vegetable juices, and of 
margarine, are accomplished facts in the United States. The list lengthens 
because food processors know that, fundamentally, the most important 
factor in foods is nutritive value. So they are making their good foods 
better—to the benefit of millions of people. 


HE firm of Hoffmann-La Roche has for many years pioneered in the 

production of vitamins for the food and other industries throughout 
the world. These vitamins, synthesized by chemists, are identical with 
those existing naturally and are manufactured on a large scale at a much 
lower cost than if they were extracted from natural sources. These are 
the vitamins that are used for flour and bread enrichment, the process 
which to a great extent restores important nutritional values which are 
unavoidably lost in the milling and processing of wheat when fine, white 
flour is produced. Rice, corn and other cereal grains are similarly restored 


OCHE has experts in many fields and is now offering their experience 
to you. You are cordially invited to discuss enrichment with us. 


HOFFMANN-LA ROCHE INC. 


VITAMIN DIVISION 


Nutley 10, New Jersey 


becoming more widespread. For example, enrichment of many 
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what V-90’s 15 years 
OF SHELF-LIFE EXPERIENCE 


There’s only one way in the world to be sure of the stability 
or shelf-life of your self-rising flour. That’s by your own actual 
experience in the field. 

V-90’s 15 years of shelf-life experience is extremely important 
to millers because quick tests are dependable only when based 
| on and confirmed by actual field performance. The only reliable 
| test is years of experience in the field under all conditions of 
heat and humidity. When your self-rising flour has passed this test, 
| you're sure! The element of risk is eliminated. 
For over 15 years, V-90 has been producing outstanding results 
| in all kinds of pre-leavened products. To quote a major user .. . 
_ “The introduction of V-90 was the beginning of the end of the 
miller’s troubles with self-rising flour.”’ This is because V-90 excels 
not only in shelf-life but also in the slower release of leavening 
gas during the critical two-minute mixing period. 

V-90 remains the only anhydrous monocalcium phosphate that 
the milling industry can use and know that baking results 
will always be best. 
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Worth looking Into 


New Products 





This reader service department announces the development of new and improved 


products, new services and new literature offered by manufacturers and suppliers. 
Cleims made in this department are those of the firm concerned. Use the accom- 
penying coupon to obtain the desired information. 


No. 2790—Truck 
Hoist 

A new hydraulic truck hoist, called 
the Hydralift, has been developed by 


the Strong-Scott Manufacturing Co. 
It is said to be the first overhead 


hydraulic truck hoist ever manufac- 
tured. “One lever" operating mecha- 
nism gives the operator positive, easy 





control, It has a powered stroke up 
and down. The speed of lift can be 
varied up to 20 ft. a minute. Hy- 
draulic action prevents accidental 
dropping, it is claimed. Head room 
requirements are 11 ft. from support 
timbers to the roof. The motor, pump 
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and controls can be placed with pres- 
ent electrical facilities or can be 
mounted overhead out of the way 
with remote controls. The hoist comes 
in three sizes: 3 h.p. 5,000 Ib. lift, 
5 h.p. 7,500 Ib. lift and 74% h.p. 10,000 
Ib. lift. In addition the overhead frame 
is available in three standard sizes: 
10 to 12 ft. adjustable, 12 to 14 ft. 
adjustable, and 14 to 16 ft. adjustable. 
Further details may be secured by 
checking No. 2790 on the coupon and 
mailing it. 


No. 2801—W eighing 


System 


Richardson Scale Co. has announced 
a new automatic tare-weighing sys- 
tem for foods and chemicals, either 
liquid or solid form. In this system, 
a drum, can, cylinder or box is auto- 
matically tared and then filled with 
product until a selected weight is 
reached. The precise weight of prod- 
uct in the container is then recorded 
or printed for permanent record. Con- 
tainers may be fed to the weighing 
platform manually or by an auto- 
matic indexing system. Automatic 
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controls govern all phases of the 
weighing process. Taring is accom- 
plished instantaneously by instru- 
ments fitted to the scale. The auto- 
matic scale used in this system is said 
to have an accuracy of less than 0.1%. 
The product is weighed in the ship- 
ping container and not in a weigh 
hopper. In effect, the container here 
serves as a weigh hopper. Over-under 
control may be applied, if required. 
With this control, the process would 
automatically shut down when an 
overage or underage occurred, the 
company explains. A permanent 
record of the weighings may be given 
to the customer. Get more informa- 
tion by checking No. 2801 on the 
coupon and dropping it in the mail. 


No. 3474—Materials 
Handling Booklet 


The proper relationship between 
material handling and other functions 
in an industrial organization such as 
process engineering, industrial en- 
gineering, plant layout, production 
and material control, purchasing, pro- 
duction, quality control and inspec- 
tion, accounting, maintenance, per- 
sonnel and product design is ex- 
plained in a new 12-page booklet pub- 
lished by the industry educational 
committee of the Material Handling 
Institute, Inc. General rules for ana- 
lyzing work-volume and work-density 
are also presented with an example in 
chart form of work-volume analysis. 
Copies of the booklet may be obtained 
(50¢ each) from the Material Han- 
dling Institute, Inc., 813 Clark Bldg., 
Pittsburgh 22, Pa. 


No. 2788—Diesel 
Plants 


A catalog of Cummins Diesel pow- 
er plants is announced by Cummins 
Diesel Sales Corp., along with a mag- 
azine for power users, entitled “The 
Dependable Diesel.” The catalog gives 
specifications of the company’s Diesel 
plants for many types of power, both 
stationary and portable. The maga- 
zine explains the various uses to 
which Diesels are being put, includ- 
ing the powering of grist mills. Both 
the catalog and the magazine are 
available without charge by check- 
ing No. 2788 and mailing the coupon. 


No. 2800—Doors 


The “Electric Doorman” is a new 
eight page bulletin-catalog issued by 
the Electric Power Door Co., Ine. 
Illustrated with representative in- 
stallations of warehouse doors, elec- 
tric eye special problem doors and 
controls, it includes complete specifi- 
cations, applications and information 
on folding, swinging, sliding, overhead 
and craneway doors. Blueprints, erec- 
tion diagrams, selection tables and 
construction features are shown 
along with necessary hardware and 
recommended control systems. It also 
describes the company’s engineering 
service available to industrial and 
commercial users of doors and gates. 
Catalog No. 1000 may be obtained by 
checking No. 2800 on the coupon and 
dropping it in the mail. 
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in respect to air volume per square 
foot of cloth. 

In the Hersey filter, the dust-laden 
air enters a vertical tube at the top 
and flows downward and out through 
the filter miedia, the dust being 
trapped on the inner surface. To dis- 
lodge the dust collected, the principle 
of reversed air flow is used. Mr. Swan- 
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son said wool felt is used in this filter 
as it is an excellent filter independent 
virtually of the dust layer. 
“Because the filter does not depend 
on a pre-coat of dust for its high 
collection efficiency and because con- 
stant porosity is maintained, much 
higher filtering rates are attained at 
the same pressure drop,” Mr. Swan- 
son said. “Higher filter rates mean 
less filtering area and consequently 
less space requirement.” This type is 


99.9% efficient on dust less than 1 
micron, he said. 
7 * * 


FUTURE DEVELOPMENTS 

Discussing future developments in 
feed processing, Dr. Max Thornton of 
the Midwest Research Institute, Kan- 
sas City, urged studying of process- 
ing problems on a more extensive 
scale than at present. In recent years 
many new engineering techniques 
have become available, he said, and 
more use is being made of the funda- 
mental approach to problems in en- 
gineering. 


“There has been a great deal of 
development work carried out on 
various milling operations such as 


are necessary in the feed industry,”’ 
he said. “However, there are many 
indications that a more fundamental 
study of this process would pay divi- 
dends in improved efficiency.” 

Dr. Thornton said that among the 
operations where there are possibili- 
ties of improvement is preserving of 
feed ingredients—including dehydra- 
tion and drying. In preparation of 
feed for the consumer — including 
grinding, mixing, etc.—there also will 
be attempts to bring greater efficien- 
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cy, he said. Dr. Thornton also said 
that greater complexities of feed 
formulas may result in further de- 
veiopments in process to hold in- 
gredients together. 

(Also see story in December issue.) 

. * 
INSECT CONTROL 
George Wagner, director of the 


economic biology department of Pills- 
bury Mills, Inc., Minneapolis, explain- 
ed types of insects including the 
true and bran bug types 
and he outlined control problems and 
procedures. He pointed out that in- 
infestation in feed mills can and 
affect profits and customer ac- 
ceptance 


weevil 


sect 


does 


ro help control insects, there 
should be regular inspections of raw 
materials and storage space, plant 


building and machinery, finished feed 
and the loading and un- 
loading areas adjacent to the plant. 


warehouse 


If insects are found, fumigation 
should be used as soon as possible 
Good cleanin is necessary because 


accumulations of material in any 
place in the mill, particularly in sum- 
mer months, support insects 

Mr. Wagner pointed out that pres- 
sure and heat in the pelleting process 
kill insect life, but if infested mash is 
stored adjacent to pellets, the pellets 
will become infested. 

Steps in insect control with feeds 
include: Keep floors and walls clean; 
stocks on pallets; have ade- 
quate space between tiers for inspec- 
tion and cleaning; practice inventory 
control, with the old out first; use 
residual insect toxicants where nec- 
essary todent control and bird con- 
trol important. 


* » * 


store 


also are 


PAPER BAG HANDLING 
The best conditions for paper bag 
storage and packing are at 70° F. 


with a relative humidity of 50 to 
60%, said R. J. Stevens, sales man- 
ager, paper bag division, Chase Bag 
Co., Chicago. Under these conditions 


bags are flexible and strong. Hot dry 
will reduce the moisture content 
of bags, so they should not be stored 
in such locations. Also, empty sacks 
should not be stored in below-freez- 
ing temperatures 

The most desirable way to control 
moisture content of the bags is to 
have a humidified storage room. Vari- 
types of humidification control 
systems are available. If it is imprac- 
tical to completely humidify the stor- 
age area, Mr. Stevens said, the mill 
can have a small humidified room be- 
tween the main storage and packing 
floor which is large enough to hold 
bags for 24 to 48 hours of production. 

If two-wheel hand trucks are used 
in handling sacked feeds, they should 
have guards placed over the wheels 
to prevent abrasion. Some persons 
have successfully used “miniature 
pallets” with small stacks of bags to 
be moved around the plant on hand 
trucks. The pallet is simply a board 
with channels at each end to allow 
the lip of the hand truck to get under 
the load stacked on the pallet 


> . * 
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FEED MILL OF THE FUTURE 











In considering the feed mill of the 
future, H. O. Heckmann first de- 
scribed a modern mill of today. Mr 
haswaeicle 
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Heckman, engineer with Jones-Het- 
telsater Construction Co., Kansas 
City, outlined factors and equipment 
going into the design of the modern 
mill. 

These included: to provide efficient 
handling of ingredients and finished 
feeds adequate tracks and truck 
facilities, track air handling 
system and belt system; to protect 
expensive equipment and avoid shut- 
downs magnetic protection on in- 
coming streams and ahead of grind- 
ing equipment; to produce quality 
feed—cleaners for grain and scalpers 
for soft stock; to efficiently handle 
carload lots of soft material—-larger 
than carload bins in the mill building 


scale, 
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and additional soft stock bins; with 
the increased use of liquid products 
adequate provisions for handling and 
proportioning liquids; to recover ef- 
ficiently expensive stocks—cloth type 
collectors; a batch system for greater 
flexibility; pre-mix facilities for the 
trace items going into today’s feeds; 
air operated slides above and below 
the batch scale, as well as on mixer 
discharges, to provide fast, accurate 
weighing; to provide sufficient mixing 
time—a double mixer layout so that 
one is available while the other is off. 
Mr. Heckmann also listed these 
points: to assure practically continu- 
ous, smooth operation beyond the 
mixers--a surge hopper and screw 
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conveyor under the mixers; bulk 
loading facilities to meet current de- 
mand; adequate pelleting and crumb- 
lizing facilities to meet today’s de- 
mand; with increased use of mo 
lasses—-better means of handling it 
and the feed after it is added; more 
efficient cooling of pellets; adequate 
belt conveyor system to keep pace 
with high speed packaging; adequate 
dust collecting facilities to salvage 
valuable stocks and provide cleaner 
plant; good locker and other facili- 
ties for good employee relations; to 
obtain best insurance rates—fireprool 
construction and proper electrical in- 
stallations. 
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future, there will be more mills and 
more efficiency, Mr. Heckmann said. 
In considering the future, he also 
noted two seemingly divergent trends 

a trend toward smaller packages 
on one hand and bulk handling for 
larger users on the other hand. These 
trends, he said, could conceivably 
change methods of handling products, 
and at present there seems to be in- 
creasing use of fork trucks and pal- 
lets. With the increasing need for 
better working conditions and with 
more restrictions on nuisance condi- 
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In general, it can be said that so- 
dium aluminum sulfate weakens the 
gluten structure, whereas cream of 
tartar and the phosphates strengthen 
the gluten. Organic acids, as a class, 
give a soft dough. In the case of 
cream of tartar, the dough becomes 
soft, but at the same time the dough 
is not weakened, so that the evolved 
gas is not lost. The phosphates having 
fast reaction rates lead to thicker 
batters and doughs than do the slow- 
er-acting phosphates. 
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is not likely to change greatly from 
the present slip formed concrete con- 
struction. The number of man hours 
per ton will probably be about 1 or 
slightly less. 
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G:K Leather Belting : dre : 
tralizing value is obtained by titrat- 
ing to a pink phenophthalein end- 

grips the pulleys point in a solution which is nearly 
saturated with sodium chloride. Such 
a titration gives the amount of NaOH 

for more production-power needed to convert from Na.H,P.O, to 

Na.P,O;. Sodium chloride is used in 

it Grips — Like an elephant’s trunk, leather’s resilient, this titration so that the endpoint 

frictional surface firmly grips the pulley face, causing belt hea poe wince rly ame annie. 


d \ : low to correspond to the phenophtha- 
and pulley to move as one power unit, lein color change. This test could be 


greatly improved by the use of an in- 
dicator which would change color at 
a considerably higher pH value. 

Rheological Effects—The neutraliz- 
ing value and the rate of reaction are 
not the only two variables which de- 
termine the effect of a leavening acid 
in actual baking practice. There are 
also significant differences between 
the various leavening acids (and, in- 
deed, leavening agents in general) 
with respect to their action on the 
elastic and viscous properties of the 
dough. This is attributable in part to 
the well-known action of electrolytes 
on the mechanical properties of col- 
loids.”* Thus, the charge on the anions 
(phosphate, pyrophosphate, tartrate, 
etc.) plays an important role. In ad- 
dition, there are specific interactions 
between the gluten and the ions of 
the leavening acids. 
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‘ . . Standard the world over for cut- 
It Pulls — Leather is strong, flexible, with controlled stretch 


— gives peak performance on any drive. 


it’s 3-Dimensional — Leather’s millions of fibres are in- 
terlaced to form the tough three-dimensional structure so 
necessary for PULLINGRIP — developed to the highest 
degree in G&K Leather Belting. 
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We make ALL kinds. Specialize in Mn Dressed" 
cogs which are READY TO RUN the moment 
driven and keyed Write for circular “DW” 
and instruction sheets free 


The N. P. Bowsher Co., South Bend, Ind. 


Call your G&K Industrial Supplies Distributor for 
flat, round, link and V-belting, belt lacing, dress- 
ings, cements, packings and specialty leathers, Write 
for free Belting Catalog 101. 
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Minneapolis 7, Minn. 


Here sa drive ou an e nd on if belt w it K RE 


lippage 0" 
ith minimum > \ 
, iy brand runs true W! it and Double 
Lol sac hege ne earl Bran and Shorts Duster, eer sn nena 
Sifter, Universal a a belt with the best pulley-s 
Reel Drives - - 1 


minimum stretch. 




















Smooth Blending 





Free Flowing 





Uniform Grading 


CHECKERBOARD ELEVATOR CO. 
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Purification 





(Continued from page la) 


plus raw material quality and condi- 
tion that provide for the right stock 
to be at the right place in correct 
quantities at all times. Seasonal and 
raw material changes are going to 
affect mill balance. Corrections must 
be provided based upon previous 
measurements or concepts. 

Want to improve your purification? 
Check out your mill balance 

5. Flow. Demands upon produc- 
tion have always had some continu- 
ing effect upon the milling process. 
Production demands involving con- 
trol of insect fragments, specification 
products, further extraction, ability 
to follow the market on both flour 
grades and by-products must be met 
by some change or adaptation of the 
milling process. Those changes must 
be followed deep into the process 
to result in a balanced, efficient op- 
eration. 

Want to improve your purification? 
Check out your flow—ascertain that 
changes brought about by produc- 
tion demands have been followed 
through the process so that the flow 
is complete and effective. 

All of this is rather a lengthy 
prelude to the principal subject of 
purification. Still, these items are so 
important in setting up the proper 
operation of the air purifier that 
they must be given good attention. 

The Purifier 

Now to consider the purifier 

All air purifiers, old and new, 
utilize the same basic principles. 
They separate on the basis that the 
greatest dissimilarity of the unlike 
materials in the streams of middlings 
are size, shape and specific weight. 
The purifier attempts to make a 
practical, if not absolute, separation 
on all three counts. 

Thus, all purifiers are composed 
of a feeder to afford a smooth, uni- 
form feed to the machine, a shaking 
sieve clothed more finely at the head 
and progressively more coarsely at 
the tail, air currents passing through 
the sieve against the fall of the 
stock, and a means of discharging the 
separates from the machine. 

How well these items are applied 
and how accurately they are con- 
trolled represent the _ refinements 
that may make one machine more 
desirable than another. The prob- 
lems of operation and points requir- 
ing observation are comparable. 

Feeding. It is an absolute require- 


ment that feeding must be accom- 
plished in a smooth, even flow of 
stock fed across the entire width 


of the machine if the purifier is ex- 
pected to perform correctly 

Many feeding problems have been 
solved on the new machines. It is 
worth while to spend some attention 
analyzing feeders in the selection of 
new machines. Look for good dis- 
tribution, self regulation and access- 
ibility for inspection and setting. 

In the operation of older machines, 
feeders should be checked as to 
whether they are adequate and in 
good condition. In some instances, it 
will be determined that they are com- 
pletely inadequate and will have to 
be replaced. Important, too, in the 
operation of the feeder is the manner 
in which spouting inlets are made 
and the distribution of the stock to 
the feeder. 

If the only solution to feeder prob- 
lems seems to be rebuilding or re- 
placement, consider the use of a roll 
feeder. A feeder similar to the Nor- 


dyke roll feeder can be applied to 
many models of domestic purifiers. 


MILLING PRODUCTION SECTION 


There have been cases in which 
shaker feeders operating on choked 
feed cause interference with the 
motion of the purifier sieve. In this 
tolerance it is advisable to meter the 
purifier feed to the machine with a 
diamond slide or similar device in 
the spouting ahead of the machine. 
In this manner, the operating prin- 
ciple of choked feed and down ma- 
chines is used, but the purifier ac- 
tually operates on the stream. 

Motion. The motion to the sus- 
pended sieve in the purifier is a 
combination of the work of the hang- 


The problem of correct motion is 
not especially getting the original 
setting. True, it sometimes takes a 
lot of time and energy to get the 
correct motion and stock travel. The 
real problem, however, is maintain- 
ing that motion after it is estab- 
lished. 

The enemy of the good sieve setting 
is wear. 

If wear is recognized as the prime 
cause of changes in setting, a good 
operation demands some protection 
against it. What can be done? 

First, in the selection of new ma- 
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should be examined in which wear is 
minimized on driving mechanism and 
linkages. 

In the operation of older machines, 
eccentrics can be modernized with 
anti-friction post and eccentric bear- 
ings, and links and pins can be re- 
placed with hangars less susceptible 
to wear. Several types of hangars 
superior to the old links and pins 
are available: rubber bushed, cabie, 
spring steel, etc. The rubber bushed 
hangars are usually fairly easy to 
apply. 

Second, the sieve 


motion of the 
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Control insects and rodents in your mill with... 


1. AERO* LIQUID HCN, Fumigant, for 


plant-wide pest control 


Destroys hidden insects, insect eggs and ro- 
dents in a matter of hours, when properly 
applied by an Industrial Fumigation Engi- 
neer. Effective, ¢conomical, convenient. No 
residue problems, no dust or dirt. No inju- 
rious effect on grain and flour stocks. Leaves 
no taste or odor after proper aeration. Does 


2. New, improved ACRYLON® Fumigant, 


for spot fumigation 


not affect baking qualities of flour. Consult 
your local Fumigation Engineer. 


Other Cyanamid Products for Effective Pest Control 


Cyanocas® G-Fumicant... kills insects, insect 


eggs in stored grain. 


Cyanocas® A-Dust... destroys rodents outdoors. 


Write for free, fully descriptive literature. 


BRANCH OFFICES: 3505 N. Kimball Ave., Chicago 18, Ill. « Donaghey Bidg., Little Rock, Ark. 
Brewster, Fla. - P.O. Box 808, Winchester, Va. . 5025 Pattison Ave., St. Louis 10, Mo. 
Burwell Building, Knoxville, Tennessee . 1440 Broadway, Oakland 12, California 
Room 409, Capital Ciub Building, 16 West Martin Street, Raleigh, North Carolina 


Apply directly to milling machinery to hold 
down reinfestation between general fumiga- 
tion periods. Economical, effective, easy to 
apply in small doses. Used properly at 3- or 
4-week periods, new AcrYLon keeps infes- 
tation down to a safe level. See your mill 
supply distributor. 


*Trade-mark 








AMERICAN Ganamid COMPANY 


AGRICULTURAL CHEMICALS DIVISION 
30 U Rockefeller Plaza, New York 20, N. Y. 
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ers tends to lock the movement in 
position 

Most of the newer machines are 


equipped with some stabilizing meth- 
od. In some instances, they are re- 
ferred to as sieve tail control rods. 
In the selection of new machines, 
a point to observe is how stabilized 
the motion is against tail whip or 
side motion caused by the drag of 
the brush at right angles to the mo- 
tion of the sieve. 

Simple stabilizers may be applied 
to older machines. One method is to 
tie the sieve to the purifier frame 
with a % in. rod. The rod is con- 
nected to one side of the purifier 
frame at the tail of the machine and 
to the opposite side of the 
sieve frame. The rod is threaded 
at its connection to the purifier 
frame so that sieve position may be 
controlled. Another method is the 
use of a % in. rod extending from 
one side to the other through the 
purifier frame. The rod is threaded 
on each end so tension and position 
may be controlled and attached to 
the sieve frame in the center. 

With the use of single eccentrics 
or rubber bushed hangars it is some- 
times advisable to use the stabilizer 
at the head as well as the tail of 
the machine. The stabilizing rods 
must be applied in such a manner 
that they permit lengthwise motion 
but prevent side motion. 

The simple stabilizer can do a lot 
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of good if it is used right. It should 
never be used to correct poor motion 
in the sieve. These corrections should 
be made with the hangars and ec- 
centric driving rods. The stabilizer 
can then be used for hairline ad- 
justment of sieve motion. Further, 
they are utilized to hold the correct 
motion once it has been established 
by correct setting of the sieve han- 
gars and driving rods. 

Sieve Conditions. To operate cor- 
rectly the purifier sieve must be 
level and have the right slope from 
head to tail. 

A common operational problem is 
at times due to a warped or twisted 
sieve frame. This problem is some- 
what greater on the wider sieve do- 
mestic machines than with the nar- 
rower sieve utilized in European 
purifiers since a slight warpage, mis- 
alignment or out of level condition 
is accentuated by the wider sieve. 

Warpage will be noted when check- 
ing the level of the sieve at head, 
center and tail. The practical solu- 
tion is, of course, replacement of the 
sieve frame. 

Alignment, level and slope (about 
1 in. over the length of the machine) 
should be checked as cloths are serv- 
iced or changed. If alignment or 
slope changes, look for wear. If 
level changes, look for wear or 
warpage. 

Air Distribution. The 
proper air distribution 
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always been several basic 
misconceptions about insect infestation 
during cold weather; also about cold- 
weather grain fumigant effectiveness. 

It's frequently said: (1) that grain 


insects become mant or inactive in 
cold weather; (2) that, since the in- 
sects are dormant, they become re- 
sistant lo fumigants; (3) that there’s 
therefore little use in fumigating grain 
in cold weather, 

The trouble with the foregoing rea- 
soning is that it begins with faulty 
assumptions and ends with false con- 
clusions, 

In the first place, the insects live in 
the grain. Hence their “weather” is 
the grain temperature. Cold weather 
has little to do with the internal tem- 
peratures of sizable bins of grain 
unless the grain is transferred, 

Second, if infested grain is neither 
treated nor transferred, the insects 
are a worse threat in cold weather 
than in mild weather, Cold weather 
drives insects inward in an_ undis- 
turbed grain mass. The insects instinc- 
tively “bunch”. They thus create 
worse spot heating than in warm 
weather, often causing serious mois- 
ture condensation on adjacent surface 
grain. 

Third, with their tendency to 
“bunch” and create warmth, insects 
don’t become dormant in grain unless 
the grain temperature is below 60° F. 
And how much grain have you ever 
had to treat in that temperature 
range ? 

Fourth, while it’s theoretically true 
that insects show increasing resist- 
ance to fumigant action as grain tem- 
perature is lowered, this isn’t actually 
true—not within the grain tempera- 
ture range at which nearly all grain 
is fumigated, 

Fifth, it’s actually the other way 
‘round. All fumigants are severely 


handicapped by high grain temper- 
THE WEEVIL-CIDE 





be effective 


atures accompanied by heating or poor 
grain condition because such factors 
impede proper gas penetration, dif- 
fusion and sorption. But, with lower 
temperatures and proper grain con- 
dition, all fumigants benefit by more 
efficient action and increased sorp- 
tion. 

Below 70° F. the efficiency of fumi- 
gants containing slow-volatility com- 
pounds is supposedly lowered because 
of delayed vaporization. But the more 
effective and versatile liquid fumi- 
gants show increasing effectiveness 
down to a grain temperature of 
around 60° F, 

Hence, don’t be misled by the com- 
mon cold-weather bogey about insect 
dormancy and fumigant ineffective- 
ness. More important, don’t let it lull 
you into neglecting your grain. In- 
festation in untransferred grain is 
much more dangerous in cold weather. 
Don’t be concerned whether your grain 
is too cool for effective treating. (It 
won't be.) Worry about whether it’s 
too warm. If it is, run it and condition 
it. You can then fumigate effectively. 





The above facts and conclusions 
have long been common knowledge to 
most elevator men having the widest 
experience in handling and treating 
large volumes of grain. The Weevil- 
Cide Company was merely the first to 
recognize, publicize and correlate the 
observed facta with the supporting 
technical background. 
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the greatest advance in the new puri- 
fiers available to the industry today. 
New machines use several methods 
of improving air distribution: small 
compartments with individual con- 
trols, larger compartments with tins 
to distribute and proportion air and 
separate air channels to the head, 
center and tail of the sieve. To at- 
tempt to analyze the merits of each 
method would be a subject unto it- 
self. Certainly each is superior to 
merely having a fan in a chamber 
and expecting to properly distribute 
air from underneath the _ purifier 
sieve. 

Improvement of air distribution in 
many of the older purifiers is lim- 
ited due to the fundamental design 
of the machine, It is well to check 
the method of air inlet, however, to 
make sure it conforms as nearly as 
possible with the requirements for 
separation. The important point is 
that the air must pass through the 
sieve over which the stock is trav- 
eling with just enough force to carry 
away small bran particles without 
transporting any middlings. As near- 
ly as possible, air inlet provisions 
should be for lighter air currents at 
the head and heavier at the tail. 

In many instances, replacement 
doors have been made for existing 
purifiers with insufficient thought 
given to air inlet provisions. If such 
is the case, those provisions should 
be made. 

Clothing. Improper clothing in 
many instances is the cause of im- 
proper purifier operation. 

Some guidance can be obtained 
on clothing selection by test siev- 
ing the feed stocks. However, no for- 
mulas have been evolved that will 
provide for correct clothing combina- 
tions. Too many variables are in- 
volved to reduce this to a formula 
basis. 

There are a couple of observa- 
tions that will help in determining 
if clothing is in close balance to the 
operation. 

First, are the head sheets bolting 
any stock?. In many instances the 
head sheets are so fine that purifier 
capacity is lost. The head sheets 
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should be doing their job in releasing 
a portion of the load. 

Second, is there any tailover when 
all air is cut off the machine? A 
tailover without air is an indication 
of clothing on the fine side. Purifier 
tailover should be the result of air 
application. Normal clothing is in- 
dicated when all stock bolts through 
the head end of the tail sheet when 
air is cut off the machine. 

The minor changes necessary to 
obtain correct clothing requires good 
follow-up. If any advantages exist 
on the sectional purifier sieves of 
some machines, they are probably due 
to the more accurate clothing that 
is likely to be obtained because 
changes are more simple and less 
expensive. 

Selection of Separates. Within the 
last decade, pressure to eliminate all 
insect harborage has resulted in the 
hoppering of a lot of purifiers. This 
has been a pretty good answer as far 
as eliminating static stock is con- 
cerned, but a lot of ability to inspect 
and select separates was lost when 
the conveyors and tips were elimi- 
nated. 

In the selection of new equipment, 
this is a good point to.bear in mind. 
The machine should havé good pro- 
vision to inspect and select the clas- 
sifications the machine produces. 
Good answers are coming on this 
problem in the form of shaking con- 
veyors and of specially designed and 
unique hoppers with tip selection. 
A good means of accurate selection 
of separates is essential to good 
purification. 

* * * 

As purification is associated with 
the process, consideration must be 
given to breaking, sifting, classifica- 
tions, balance and flow. 

As purification is associated with 
the air purifier, attention must be 
given to feeding, motion, sieve condi- 
tion, air distribution, clothing and 
selection of separates. 

Perhaps, as a result of having put 
a little milling thought into the sub- 
ject of purification, we can do better 
with what we have or can better 
select what we need. 
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MIXER 
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Here’s the most adaptable mixer 
ever built! 

Specially-designed beating arms 
speed mixing operations. The 
agitators or flights (designed 
after checking several thousand 
mixing operations) beat, fold, 
overlap and agitate each par- 
ticle thoroughly. All-Welded 
Steel Construction for extra 
strength . . . anti-friction bear- 
ings for extra smooth operation. 
Consult our Engineering Depart- 
ment for your specific require- 
ments . . . without obligation. 
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TRIPLE YOUR ADVERTISING EFFECTIVENESS 


WORKING CIRCULATION 6 
—Studies of flour manufacture 

e show that 436 of the flour mills 
in this country produce 98% of 
the flour. Milling Production 
with its controlled circulation 
reaches the 921 key men in these 
436 flour mills. This working 
circulation provides contact each 
month with the people who di- 
rectly or indirectly control the 
buying — superintendents, oper- 
ative millers, chemists and plant 
managers. There is no waste 
circulation—only working circu- 
lation—and you are assured of 
reaching your potential cus- 
tomers in the most productive 
mills. 


LEADERSHIP MAKES 
READERSHIP — Readership 
surveys and unsolicited corre- 
spondence from its readers attest 
to the editorial leadership of 
Milling Production. That edi- 
torial leadership is held by com- 
plete words-and-pictures reports 
of the latest milling technology, 
current news, features and com- 
plete coverage of the activities 
of the industry's two technical 
associations. The real price the 
reader of a publication pays is 
the amount of time he puts in 
reading that journal. Over one 
half of the readers of Milling 
Production have requested that 
it be sent to their homes so that 
they may enjoy uninterrupted 
reading pleasure. 





The Businesspaper Family Serving 


the Related Fields of 
Flour, Feed, Grain and Baking 
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THE MILLER PUBLISHING CO. 


FEEDSTUFFS 
Tue American Baker ¢ MILLING Propuction 


DOUBLE -DUTY DOLLARS 
—Money spent for advertising in 
Milling Production does double 
duty. In addition to reaching the 
production personnel, the adver- 
tiser’s message is read in the 
Milling Production Section of 
The Northwestern Miller by the 
executives who approve pur- 
chase orders. No other adver- 
tising medium in the flour mill- 
ing industry offers this double- 
duty feature of reaching both 
groups — mill technologists and 
executives—with the same ad- 
vertising message and for the 
cost of one advertisement. Take 
advantage of this 100% coverage 
through one double-duty adver- 
tising contract. 


MILLING PRODUCTION 

















118 South Sixth St., Minneapolis 2, Minn. 


BRANCH oOFFIces: New York, Chicago, 


Kansas City, Toronto 
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THE PERFECT PAIR... 


CARTER SCALPERATOR 


The Carter Scalperator is used to 

rough scalp and aspirate grain as it is ia one 
unloaded for storage, and to aerate and i ee 
turn stored grain. Designed to handle ae A 
all types of grain, the Scalperator is } - 
made in several sizes, with maximum 











capacities ranging from 1,000 to 6,000 
bushels per hour. 


The Carter Millerator is used extensive- 
ly for refined screening and aspirating 
at head of mill cleaning streams. It also 


is being used increasingly as a final 
cleaning operation to remove insect and 
rodent contamination from wheat, corn 
and other grains. Other applications in- 
clude cleaning soybeans and removing 
hulls from cracked beans. 


HART- CARTER COMPANY 


673 Nineteenth Avenue N.E. 
ENGINEERS AND MANUFACTURERS OF GRAIN CLEANING MACHINERY 


Minneapolis 18, Minnesota 





